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Recorder. 
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3. Physics— 


Dr. B. Peters 
Dr. B. N. Srivastava 


Dr. Ramneti Singh 


Prof. R. D. Godbole 
Dr. G. K. Mehta 

Dr. S. S. Dharmatti 
Dr. M. W. Chiplonkar 


Dr. S. K. Banerjee 
Prof. C. V. Raman 
Prof. M. N. Saha 
Dr. D. M. Bose 
Prof. S. N. Bose 
Prof. B. Venkatasachar 
Prof. S. K. Mitra 
Dr. K. R. Ramnathan 
Dr. K. S. Krishnan 
Prof. H. J. Bhabha 
Dr. D. S. Kothari 
*Dr. R. C. Majumdar 
Prof. S. Bhagavantam 
*Prof. K. Banerjee 


Dr. L. A. Ramdas 

Dr. R. S. Krishnan 

Dr. C. S. Venkateswaran 
Dr. S. Ramchandra Rao 
*Dr. N. R. Tawde 

*Dr. P. S. Gill 

*Dr. R. K. Asundi 


Prof. G. R. Paranjpe 
Dr. D. V. Gogate 

Dr. A. K. Dutta 

Dr. Vikram A. Sarabhai 
Shri R. N. Rai ... 

Prof. K. R. Dixit 

Dr. N. B. Bhatt 

Dr. P. L. Kapur 


Chemistry— 


- Dr. S. H. Zaheer 


Dr. T. N. Ghosh 


Dr. A. K. Bhattacharya 
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Convener. 
Recorder. 


Local Sectional Secretary. 
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Dr. R. P. Patel 
Dr. W. V. Bhagwat te ion 
De Che outer ri ai Elected Members. 


Dr. M. B. Kabadi 


Sir J. L. Simonsen 
Dr. B. K. Singh 
Dr. J. C. Ghosh 
Dr. B. B. Dey 

Dr. J]. N. Mukherjee 
Dr. K. G. Naik 
Prof. P. Ray 

*Prof. P. C. Guha 
*Dr, J. N. Ray wer Oco 
*Dr. P. B. Sarkar ope ale 


*Dr. Mata Prasad Past Presidents who are either 


*Prof. S. S. Joshi aA Any Members or Honorary Mem- 
Prof. K. Venkataraman wee share bers. 

*Prof. R. C. Ray 

Dr. B. C. Guha 

*Dr. P. K. Bose 

Dr. B. Sanjiva Rao 

*Dr. J. K. Chowdhury 

Dr. R. C. Shah 

*Dr. R. D. Desai 

*Dr. U. P. Basu 

Dr. V. Subramanyan 666 woe 

Dr. A. C. Chatterji oa G60 

Prof. D. D. Karve 506 06 

Dr. S. N. Mukherjee 

Dr. Syed Hussain 500 .. | Past Recorders who are either 
Dr. D. Chakravarti 900 ae Members or Honorary Mem- 
Dr. T. R. Seshadri ae sists bers. 


Prof. S. M. Mehta 
Dr. Suresh Sethna 


Geology & Geography— 


Shri A. M. N. Ghosh ats ... Convener. 

Dr. A. G. Jhingran as ... Recorder. 
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Dr. F. R. Bharucha 
Shri N. K. Tiwari 
Dr. S. N. Das Gupta 
Dr. T. S. Mahabale 
Dr. P. K. Sen 

Dr. R. L. Nirula 
Mrs. E. Gonsalves 
Dr. I. Banerji 

Shri A. K. Ghosh 
Dr. Ramdeo Misra 


Zoology & Entomology— 
Dr. M. L. Bhatia 


Shri J. N. Rudra 


Dr. M. S. Mani 
Dr. G. P. Sharma 
Dr. P. N. Ganapati 
Dr. M. B. Lal 

Dr. B. K. Behura 
Dr. H. R. Mehra 
*Dr. B. Sundara Raj 
Dr. S. L. Hora 
Dr. G. S. Thapar 
*Dr, H. S. Pruthi 


Prof. A. Subba Rau 
Dr. B. N. Chopra 


Rao Bahadur Y. Ramchandra Rao 


Prof. Viswanath 
*Shri D. Mukerji 
*Dr. H. N. Ray 

Dr. M. A. Moghe 
Dr. B. C. Basu 

*Dr. J. L. Bhaduri 
*Prof, B. R. Seshachar 
Dr. N. K. Panikkar 
Dr. D. V. Bal 

Dr. Purnendu Sen 


Dr. K. B. Lal 

Dr. H. D. Srivastava 
Dr. B. S. Chanhan 
Shri M. N. Dutta 


Dr. M. N. Basu 
Dr. S. R. Das 


Dr. R. N. Saksena 
S.C. 2 


Past Recorders who are either 
Members or Honorary Mem- 
bers. 


Convener. 
Recorder. 


Local Sectional Secretary. 


Elected Members. 


Past Presidents who are either 
Members or Honorary Mem- 
bers. 


Past Recorders who are either 
Members or Honorary Mem- 
bers. 


. Anthropology & Archaeology— 


Convener. 
Recorder. 


Local Sectional Secretary. 
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Dr. M. N. Srinivas 
Dr. B. Ch. Chhabra 
Shri Sachchida Nanda 
Shri P. K. Bhowmik 


ae, P. C. Mahalanobis 
J. H. Hutton 

Be K. P. Giteecnyay | 
*Dr. D. N. Majumdar 

*Shri T. C. Das 

*Dr. (Mrs.) Irwati Karve 
Shri A. Chatterjee 

Prof. Nirmal Kumar Bose 
Dr. S. S. Sarkar .. wee 
Shri T. C. Ray Choudhuri . 
*Prof. .D.. Sen: . 

Dr. B. K. Chatterjee 


Dr. N. Datta-Majumdar 

Dr. P. C. Biswas 

Shri G. S. Ray ROE 
Shri V. D. Krishnaswamy ... 
Shri H. K. Basu 

Dr. (Miss) J. Sarma 


Medical & Veterinary Sciences— 
Dr. Subodh Mitra 
‘Dr. S, C. Seal 


Dr. K. N. Gaur 


Dr. P. G. Pandey 
Dr. N. B. Roy 
Dr. J. C. Banerjee 
Dr. T. P. Sinha 


Col. Sir Ram Nath Chopra . 
*Dr. A. C. Uki 

*Dr. C. G. Pandit 

Dr. K. V. Krishnan 

Dr. K. N. Bagchi 

*Dr. G. Panja 

*Dr, G. Sankaran 

*Dr. M. V. Radhakrishna Rao 
Dr. V. R. Khanolkar 

Dr. S. Dutta Si 
Dr. R. N. Choudhuri & 
Prof. Sushil Kumar Basu ... 


Elected Members. 


Past Presidents who are cither 


Members or Honorary Mem- 
bers. 


Past Recorders who are cither 


Members or Honorary Mem- 
bers. 


Convener. 
Recorder. 


Local Sectional Secretary. 


Elecled Members. 


Past Presidents who are either 
“Members ‘or Honorary Mem- 
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Dr. P. N. Brahmachari 
Shri D. V. S. Reddy 
Dr. H. N. Ray 

Dr. C. R. Das Gupta 
Dr. A. K. Hazra 

Dr. A. K. Bose 

Dr. D. Panja 


Agricultural Sciences— 


*Dr. S. P. Raychaudhuri 


Dr. D. Chatterjee 

Dr. N. K. Anant Rao 
Dr. E. S. Narayanan 
Dr. C. S. Shah 

Dr. P. N. Bhaduri 
Dr. T. J. Mirchandani 


Sir T. S. Venkataraman 
Prof. J. C. Luthra 

Rao Bahadur Y. Ramachendie Rao 
*Prof. N. V. Joshi ` Valsts 
*Shri N. L. Dutt 

Dr. Kalidas Swahney 

*Dr. R. S. Vasudeva 

*Dr. J. K. Basu 

Shri K. L. Khanna 

*Dr. N. Parthasarathy 

Dr. B. P. Pal 

Dr. R. J. Kalamkar 


V. Desai 

N. Acharya 

L. Chona 

P. Raychaudhuri (Virologist) 
C. Raheja 6 

K. Kar ... 

G. Gulati 
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Physiology— 

Dr. D. V. S. Reddy 
Dr. S. R. Maitra 
Dr. Inderjit Singh 
Dr. B. K. Anand 
Dr. S. N. Ray 


Dr. A. Roy ee 
Dr. A. N. Bose ore 


Past Recorders who are either 
Members or Honorary Mem- 
bers. 


Convener. 
Recorder. 


Local Sectional Secretary. 


Elected Members. 


Past Presidents who are either 
Members or Honorary Mem- 
bers. 


Past Recorders who are either 
Members or Honorary Mem- 
bers. 
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Local Sectional Secretary, 


~ \ Elected Members. 
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Col. Sir R. N. Chopra 
Prof. N. M. Basu 
*Prof. B. Narayana 
*Dr. B. Mukerji 


A Rehman KR e- | Past Presidents who are either 
Prof. B. B. Sarkar Soh Bite BN MEE rr anctary: em: 


*Dr. K. Mitra 500 me TIN 
Prof. S. M. Banerjee 4 } 

Prof. S. Banerjee 

Dr. N. D. Kehar 

Shri P. B. Sen 

*Dr. N. N. Das 


Shri B. Chatterji 
Shri M. L. Chatterjee 


Mrs. Kamala Sohoney Bh - | past Recorders who are either 
Prof. N. P. Benwari i Members or Honorary Mem- 
Dr. S. S. De bers. 
Dr. D. P. Sadhu 
Dr. A. S. Sinha 
Dr. A. B. Kar 
12. Psychology & Educational Sciences— 
*Shri L. J. Bhatt , 8 ... Convener. 
Dr. A. K. P. Sinha oie ... Recorder. 
Prof. Maurice A. Hakim ... ... Local Sectional Secretary. 
Dr. Bimaleswar De Beene Bae 
Shri Nirod Mukerji Si A n } 
SIN ky, Dresses $ i oea Members: 
Mrs. Pramila T. Phatak 
Shri N. S. N. Sastry 
Dr. S. C. Mitra 
Prof. J. M. Sen 
Shri K. C. Mukerji ' 
Prof. B. L. Atreya ad = Past Presidents who are either 
Qe, Indika Sen Be: a Members or Honorary Mem- 
*Prof. T. K. N. Menon ACG Roe bers. 


*Shri S. K. Bose 
*Dr. S. C. Sinha 
Dr. Raj Narain 


Shri D. Ganguly 
Shea Reamer Woomba Past Recorders who are either 


Shri S. Jalota a Members or Honorary Mem- 
Dr, S, M. Mohsin a a bers, 
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13. Engineering & Metallurgy— 
Dr. B. N. Dey _.. 
Dr. M. Datta 


Shri Bhagat Das 


Dr. H. N. Das Gupta 
Shri J. K. Chowdhury 


Shri P. Govindakrishnayya 
Dr. G. P. Chatterjee 
Shri N. V. Modak 


Sir J. J. Ghandy 
Shri P. H. Kutar 
Shri H. P. Bhoumik 
*Shri N. Sen 

*Prof. M. Sen Gupta 
Dr. D. R. Malhotra 
Prof. M. S. Thacker 
Dr. J. N. Basu 

*Dr. S. K. Sircar 
Shri H. N. Srivastava 
Shri B. B. Bhowmik 


Prof. H. L. Roy 
Shri J. Ganguly 
Shri J. Datta 

Shri K. L. De 

Prof. C. S. Ghosh 
Shri R. G. Mukherji 


OF A O UO ia iors oes eo tsh, el ce 
Å 


13 


Convener. 
Recorder. 


Local Sectional Secretary. 


Elected Members. 


Past Presidents who are either 
Members or Honorary Mem- 
bers. 


Past Recorders who are either 
Members or Honorary Mem- 
bers. 


14. Committee on Science and Its Social Relations. 


1—4. 


5—17. Sectional Presidents of 13 Sections. 


18. Prof. S. P. Agharkar (Poona) 
19. Prof. S. N. Bose (Calcutta) 
| 20. Shri Nirmal Kumar Bose (Calcutta) 


21. Dr. K. Chandrasekharan (Bombay) 
22. Mr. N. Datta-Majumdar (Calcutta) 
23. Dr. B. C. Guha (Calcutta) 

| 24. Dr. J. C. Ghosh (Calcutta) 

j 25. Dr. S. L. Hora (Calcutta) 

© 26. Dr. K. L. Malhotra (Delhi) 

| 27. Dr. J. N. Mukherjee (Calcutta) 
28. Dr. B. Mukerji (Lucknow) 
29. Dr. Subodh Mitra (Calcutta) 
30. Mr. K. A. Patwardhan (Indore) 
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Dr. Suhrit Sinha (Calcutta) 

Dr. N. V. Subba Rao (Hyderabad) 
Dr. V. Subramanyan (Mysore) 
Dr. M. S. Thacker (Delhi) 

Dr. A. C. Ukil (Calcutta) 

Dr. D. N. Wadia (Delhi) 

Prof. J. M. Sen (Cal.) (Convener) 
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LOCAL RECEPTION COMMITTEE 


PATRON 
Rajyapal Shri K. M. Munshi. 


CHAIRMAN, RECEPTION COMMITTEE 
Lt.-Col. Kalka Prasad Bhatnagar, 
Vice-Chancellor, Agra University, Agra. 
VICE-CHAIRMEN, RECEPTION COMMITTEE 
1. Shri Hirdaya Nath Kunzru. 

2. Shri Madan Mohan. 
3. Dr. Sita Ram. 
LOCAL SECRETARIES 
1. Prof. C. B. Singh. 
2. Prof. P. N. Wahi. 


DONORS TO THE RECEPTION COMMITTEE 
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poration. 
Madhya Bharat Government, 
Sri S. P. Agarwal. 
Ch. Bhuri Singh. 


Sir Surendra Singh Majithia, Kt. 6. Shri P. D. Singhania. 

Central Scientific Instrument Cor- 7. J. K. Jute Mills Co., Ltd. 
8. Swadeshi Cotton Mills Co. Ltd. 
9. The Government of Uttar Pradesh. 
10. The Government of Bhopal. 


MEMBERS OF THE RECEPTION COMMITTEE 


Sri N. L. Varshneya. 29. Mrs. M. S. Mani. 

Sri Jagdish Pd. Agarwal. 30. Dr. S. K. Mukerji. 

Sri R. S. Ram Jawaya Kapur. 31. Sri A. K. Wattal. 

Sri H. K. Kapur. 32. H. H. The Maharaja of Bharatpur. 
Sri Ram Prakash Kapur. 33. Dr. K. N. Gaur. 

Sri Virendra Kumar Saxena. 34. Dr. H. S. Sharma. 

Sri Man Mohan. 35. Dr. N. Ghatak. 

Sri Har Mohan. 36. Dr. G. P. Rawat. 

Sri B. N. Gupta. 37. Dr. G. K. Tyagi. 

Sri Om Prakash Agarwal. 38. Dr. H. N. Sinha. 

Sri P. N. Garg. 39. Dr. M. C. Srivastava. 
Sri Surendra Nath Goyal. 40. Dr. B. K. Dube. 

Sri Padam Chand Jain. 41. Dr. K. N. Saxena. 
Sri K. N. Sharma. 42. Mr. A. K. Nandi. 

Sri J. N. Bhargava. 43. Prof. N. K. Chawdhary. 
Sri B. K. Sharma. 44. Sri H. D. Tandon. 

Sri S. P. Kaul. 45. Dr. (Miss) Alankaran. 
Sri S. D. Sharma. 46. Dr. A. Sinha. 

Sri S. K. Jaiswal. 47. Dr. K. N. Mathur. 

Sri Umesh Chandra Gupta. 48. Sri Kamta Prasad. 

Sri K. Shrinivasan, 49. Sri C.-R. Chaturvedi, 
Sri M. Singh. 50. Sri Vidyanand. 

Sri K. S. Mathur. 51. Sri Shiv Prasad Gupta. 
Sri B. V. Rao. 52. Rai Bahadur Lakhmi Chand. 
Dr. N. K. Sethi. 53. Dr. M. P. Mehrotra, 
Sri Nawal P apam: 54. Dr. B. B. Sharma. 


Sri Babu Lal G 
Sri V. K. 


Sri R. S. N. Tripathi. 
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CONTRIBUTING AFFILIATED COLLEGES 


(Members of the Reception Committee) 


. The Principal, 


St. John’s College, 
Agra. 


. The Principal, 


Christian College, 
Indore. 

The Principal, 
Holkar College, 
Indore. 

The Principal, 
Bareilly College, 
Bareilly. 


. The Principal, 


Kamla Raja Girls’ College, 
Gwalior, 


. The Principal, 


Barahseni College, 
Aligarh. 


, The Principal, 


Kishori Raman College, 
Mathura. 


. The Principal, 


Digamber Jain College, 
Baraut. 

The Principal, 
Raghunath Girls College, 
Meerut. 

The Principal, 

Jat Vedic College, 
Baraut. 

The Principal, 

D. A. V. College, 
Muzaffarnagar. 

The Principal, 

Savitri Girls’ College, 
Ajmer. 


. The Principal, 


D. S. B. G. Degree College, 
Nainital. 


. The Principal, 


Women’s Training College, 
Dayalbagh, Agra. 


. The Principal, 


R. E. I. College, 
Dayalbagh, Agra. 


. The Principal, 


Engineering College, 
Dayalbagh, Agra. 
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20. 


21. 


22. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


3i. 


The Principal, 

Meerut College, 

Meerut. 

The Principal, 

Christ Church College, 
Kanpur. 

The Principal, 

Coronation Hindu College, 
Moradabad. 

The Principal, 
Government Hamidia College, 
Bhopal. 
The Principal, 

D. A. V. College, 

Dehra Dun. 

The Principal, 

D. S. College, 

Aligarh. 

The Principal, 

Sanatan Dharm College, 
Muzaffarnagar, 

The Principal, 

K. V. College, 

Machhra, Meerut. 

The Principal, 
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S. N. Sen, B. V. Degree College, 


Kanpur, 

The Principal, 

A. K. College, 
Shikohabad. 

The Principal, 

M. M. H. V. College, 
Ghaziabad. 

The Principal, 

V. S. S. D. College, 
Kanpur. 

The Principal, 

N. R. E. C. College, 
Khurja. 

The Principal, 

St. Andrew’s College, 
Gorakhpur. 

The Principal, 
Maharana Pratap College, 
Gorakhpur. 


. The Principal, 


D. L. S. G. Degree College, 
Almora, 
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The Principal, 
M. G. M. Medical College, 
Indore. 


. The Principal, 


Government College, 
Ajmer. 


. The Principal, 


B. R. College, 
Agra. 

The Principal, 

D. A. V. College, 
Kanpur. 


. The Principal, 


N. A. S. College, 
Meerut. 

The Principal, 

Gokul Das Hindu Girls’ College, 
Moradabad. 

The Principal, 

Shibli National College, 
Azamgarh, 

The Principal, 

G. R. Medical College, 
Gwalior, M. B. 


41. 


43. 


44. 


45. 


46. 


47. 


48. 


The Principal, 
S. S. V. Degree College, 
Hapur. 


. The Principal, 


Bundelkhand College, 
Jhansi. 

The Principal, 

T. D. College, 
Jaunpur. 

The Principal, 

S. M. College, 
Chandausi. 

The Principal, 

Gandhi Faizam College, 
Shahjehanpur. 

The Principal, 
Maharaja’s College, 
Chhatarpur. 

The Principal, 

Durbar College, 
Rewa. 

The Principal, 


, Amar Singh Jat College, 


Lakhaoti. 
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ARRANGEMENTS FOR THE FORTYTHIRD SESSION 


The Local Reception Committee made all local arrangements necessary for the 
transaction of the scientific activities of the Session as well as for the accommodation 
of the members and delegates who attended the Session. 


LIST OF DELEGATES (FOREIGN) 


Argentina 


Prof. B. A. Houssay. 


Australia 


Prof. O. H. K. Spate. 


China 
Prof. Liu Chung Lo. 
Miss Wu Yen Ju. 
France 
Prof. Charles Bettelheim. 
Prof. Andre Libault. 
Germany 
Dr. Alfred Bentz. 
Prof. Martin Bichler. 
Prof. C. L. Siegel. 
International Agencies 


Dr. W. R. Aykroyd (F.A.O.) 
Dr. W. J. Ellis (U.N.E.S.C.O.) 
Dr. C. Mani (W.H.O.) 

Dr. M. R. Sacks (W.H.O.) 

Dr. P. V. Sukhatme (F.A.0.) 


Japan 

Dr. K. Nakamura. 
Netherlands 

Mr. J. A. Links. 
Pakistan 


Prof. M. Afzal Hussain. 


Poland 


U. 
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Prof. Kuratowski Kazimierz. 
Dr. Oscar Lange. 

Dr. Kwocinski Jan. 

Dr. Ekiel Juliusz. 


5 UK: 


British Associa- 

tion for the Ad- 

vancement of 
| Sciehce. 

Dr. L. A. Jordon. 

Dr. N. Kaldor. 

Prof. C. F. Powell. 

Prof. P. A. Sheppard. 

Dr. E. C. Willatts. 

Dr. W. Zehden. 


Sir G. V. Allen 
Prof. G. R. Clemo 


a SVAR 


Prof. Paul Baran. 

Dr. A. Edwin Harper, Jr. 
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PROGRAMME OF THE SESSION 


The 43rd Indian Science Congress was held at Agra under the 
auspices of the Agra University, Agra, from 2nd to 8th January, 1956. 

The Session was inaugurated at 10-30 a.m. on Monday the 2nd 
January, 1956, on the grounds of the St. John’s College, Agra. About 
5,000 visitors including more than 2,000 delegates attended the Session. 
Visiting scientists from different countries abroad numbering about 50 
were present. This as usual for the last few years provided a special 
feature of the opening of the Session. 

After the Chairman of the Reception Committee, Prof. K. P. 
Bhatnagar, Vice-Chancellor, University of Agra, delivered a short speech 
welcoming all the delegates to the Science Congress, Shri K. M. Munshi, 
Rajyapal of Uttar Pradesh and Patron of the Session delivered his address 
exhorting the Indian scientists to answer the challenge of the times so 
that the application of sciences and the work of the scientists could be 
effectively harnessed for the industrial development of the country. 

In his inaugural address, Shri Jawaharlal Nehru, called upon the 
scientists to conduct scientific research in relation to the problems-of the 
day. 

Dr. M. S. Krishnan then delivered his presidential address on 
“Mineral Resources and their Problems” emphasising the need for a careful 
husbanding of India’s mineral resources through measures of conservation. 


After that Prof. P. C. Mahalanobis introduced the guests from ~ 


countries abroad to Shri Jawaharlal Nehru, Prime Minister of India, and 
other members, visitors and scientists present at the inaugural meeting. 

Prof. C. B. Singh, one of the Local Secretaries, conveyed a vote of 
thanks to Shri Jawaharlal Nehru, and others present at the function and 
Shri B. B. Joshi, General Secretary (Outstation), expressed thanks to all, 
specially to the local organisers of the Science Congress on behalf of the 
Indian Science Congress Association. 


The ceremony then came to a close with the National Anthem 
“Jana Gana Mana”, 


SECTIONAL PRESIDENTIAL ADDRESSES 


The Presidential Addresses of the Sections 
Tuesday, 3rd January, 1956 ‘—10 A.M.: Mathematics, Botany, Physiology, 
Psychology & Educational Sciences; 11 A.M.: Statistics, Chemistry, Geology & 
Geography, Zoology & Entomology, Engineering & Entomology; 12 Noon : Physics, 
Agricultural Sciences, Medical & Veterinary Science, Anthropology & Archaeology, 


were delivered as follows :— 


MEETINGS OF THE COMMITTEES 


January 2nd, 1956 
met on Friday, January 6th, 1956 
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| Meelings of the Sectional Committees on Tuesday, January 3rd at 9 A.M 
y ME iay, January 4th at 9 A.M., Thursday, January 5th at 9 A.M. Bede : 
| January 6th at 9 A.M., Saturday, January 7th at 9 A.M. ; 5 
The Council met on Sunday, January Ist at 3 P.M.: 
on Sunday, January Ist at 10 A.M. and on Thursday, 
Sub-Committee on Science and Its Social Relations me 
at 2-15 P.M. 


Executive Committee met 
January 5th at 2-30 P.M.; 
t on Tuesday, January 3rd 


SOCIAL FUNCTIONS 


January 2nd : At Home. 
i Entertainment. 
January 3rd: Excursions I & II 
At Home. 
January 4th : Excursion II 
Excursion I 
Entertainment, 
January 5th : Excursion II 
Excursion I 
At Home. 
January 6th : Excursion IIL 
' Excursion II 
Excursion I 
| Entertainment, 
i E 9 
| January 7th : Excursion II 


ean na rene 


2 Excursion I, 
January 8th : Excursion IT 
Excursion I, 


i 

| 

| ae POPULAR LECTURES 

| Tuesday, 3rd ‘January, 1956 at 6-15 P.M. Popular lecture on “First India 

i Atomic Reactor”? by Dr. H. J. Bhabha; at 7-15 P.M. Popular lecture on “Planning 

in India” by Prof. P. C. Mahalanobis. za 
Wednesday, 4th January, 1956 at 5 P.M. Popular lecture on Oil Resources 

| of India with special reference to discoveries in Assam” by Mr. K Bve 

4 Thursday, 5th January, 1956 at 6-15 P.M. Popular lecture on Hanes = 

| ae its Pigments” by Dr. B, Mukerji; at 7-15 P.M. Popular lecture on “Geology 

Pee diay) (Gn) the religional’ bri K. N. Kaul. 

Í 3 gional language) by Shri K. N. aoe SA 

ME Friday, 6th January, 1956 at 5-30 P.M. Popular lecture on ae ie ey 

f <clerators” by Prof. B. D. Nag Chaudhuri;:at 7-30 P.M. Popular lec t 


Study Flights of Balloons” by Rrok 


of Radiation at High Altitudes with Free 
me owell. 


Saturday, 7th January, 1956 at 6-15 P.M. Popular lecture on “Recent Advances 


H 

| 

i . o J lecture on 
| a in U.S.S.R.” by Aca. A. Toptchiev; at 7-15 P.M. Popular lec te 
} A 

| 


Stn trends in petroleum exploration” by Dr. Alfred Bentz. 


SPECIAL LECTURES 


EG den joint auspices of the National ‘Institute of 
fe fe ence Congress Association; “Earth’s Magnetism 
Protein Rae Veterinary Sciences: ‘“The Problem of Pro 
Malnutrition? py Dr. W. R. Aykroyd. sf ge sung 
YSlology ; ona of: AIE of some types of Experime 


diabet 
ST one by estrogens or corticoids” by Prof. B. A. Houssay. 
ee «yferomorphic F 


ie cee “‘Celestical Mechanics” and 
Pye Eron Cam Siegel, 


Sciences of India and the 
» by Prof. S. K. Mitra. 
tein Requirements and 


unçtion of several 
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SYMPOSIA AND JOINT DISCUSSIONS WERE HELD AS FOLLOWS : 


Tuesday, 3rd January, 1956 


Subject. 


. Linear operators ... 


. The use of Organic Insecticides in the Control 


of Insect-pests of Agricultural Crops, 


Role of Geology and Geography in National 
Planning. 


. Stain Technique 
. Engery Metabolism 
. Role of Psychology in Neonal Pamtg 


Wednesday, 4th January, 
Subject. 


. Geometry of Complex manifold 
. The prospects of manufacturing Synthetic ena 


fuels in India. 


. Live Stock Improvement in Relation to Public 


Health. 


. Effect of different cropping systems on the struc- 


tural conditions of soil. 


. Metallo genetic Epochs in India 
. Muscle Physiology 
. The Indian Approach to ByE a 


. Statistical Methods in Engineering & Metallurgy 


- Role of adaptation in organic Evolution 


Section. 
Mathematics (jointly with the 
Section of Physics). 
Chemistry (jointly with the 
Sections of Agricultural 
Sciences and Zoology & En- 
tomology). 


Geology & Geography. 
Botany. 
Physiology 
Psychology 
Sciences. 


& Educational 


1956 


Section, 
Mathematics, 


Chemistry. 


Medical & Veterinary 
Sciences. 


Agricultural Sciences. 
Geology & Geography. 
Physiology. 


Psychology & Educational 
Sciences. 
Statistics (jointly with the 


Sections of Physics and En- 
gineering & Metallurgy. 
Zoology & Entomology (joint- 
ly with the Section of 

Botany). 


Thursday, 5th January, 1956 


. Riesz Summability and its application 
- Nitrogenous Fertilizers—their Production anil 


Application. 


. Relation Between Social Anthropology and Socio- 


logy in India. 


- The Problem of Rural Health in India 


, Extraction of Cobalt and its bye-products from 


cobalt ore of Indian origin, 


. Geological Age Determination with the aid of 


Radioactivity. 


New frends in Research 
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Mathematics. 


Chemistry. 


Anthropology & Archaeology. 
Medical & Veterinary 
Sciences. 


Engineering & Metallurgy. 

Physics (jointly with the Sec- 
tion of Geology & Geo- 
graphy. 

Zoology & Entomology 
(Jointly with the Sec- 
tions of Botany and Physio- 
logy). 


, Haridwar 


ye 


t 
| 
| 
| 


PED 


4. Relation of Vitamins and trace elements Physiology. 

5. Problems in Experimental Education with special Psychology & Educational 
teference to Mathematics. Sciences. 

6. River Conservancy for Flood Control ... Engineering & Metallurgy. 
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National Sample Survey 


Modern Radiation and 


Distribution of Population in India ... 
_ Basic requirements for a study of Physical 


Anthropology in India. 


, Guidance and Counselling .., 


_ Applied aspect of Insect Nutrition 


. Teaching of Mathematics in Engineering Insti- 


tutions. 


Industry in India 


. Modern Trends in Plant eO 
. Correlation between the glacial and the fei 
cycles in Extra-Peninsular and Peninsular India. 


. Soil Survey—its technique and appliċation 
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Friday, 6th January, 1956 
Statistics. 
Particle Detectors Physics, 
Geology & Geography. 
Anthropology & Archaeology. 


Sciences, 
Zoology & Entomology (joint- 
ly with the Sections of 


Chemistry, Botany, Agricul- 
tural Sciences and Physio- 
logy). 

Mathematics (jointly with the 
Section of Engineering & 
Metallurgy). 


Saturday, 7th January, 1956 


. Possibilities of Development of Fire Chemicals 
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Anthropology & Archaeology 


Agricultural Sciences (jointly 
with the Section of Geology 
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OPENING PROCEEDINGS 


Welcome Address by K. P. Bhatnagar, Vice-Chancellor, Agra Uni- 
_versity and Chairman, Reception Committee. 


Mr. Prime Minister, Mr. Chancellor, Mr.: President, Ladies and 
Gentlemen, - 


: On behalf of the Reception Committee I extend to you all a very 
cordial welcome. It is'a matter of great pride to us that this session of 
the Indian Science Congress is being held at Agra and we feel highly 
honoured by the presence of the Delegates and Visitors who have graced 
this occasion. The presence of delegates with high academic standing is 
a source of great inspiration particularly to those of our students who 
seek to serve humanity through the learning of Science. 


The origin of Agra is shrouded in mystery. Agra is situated in an 


ancient part of India known as Braj: Braj ‘is associated with the birth, 
early life and activities of Lord Krishna. In the region of Braj poets like 
Surdas and musicians like Haridas flourished. 


Agra acquired prominence in the times of Sikandar Lodhi. It reached 
the height of glory in the time of Akbar the Great and his two successors 
Jahangir and Shahjahan, who made it the first city of the Mughal Empire. 
Agra has some of the finest buildings in the world such as the Taj Mahal, 
the Tomb of Etmad-ud-daula, the mausoleum of Akbar at Sikandra, and 
the buildings in the Agra Fort and at Fatehpur Sikri. 


I am concerned over the fact that in the small and congested city 
of Agra with hardly any amenities of large towns, there may be several 


unavoidable deficiencies in our reception and hospitality for which I crave 
your indulgence. 


The Agra University is the largest University in India. It has 74 
colleges affiliated to it, which are situated in Uttar Pradesh, Madhya 
Bharat, Vindhya Pradesh, Ajmer and Bhopal. ‘here are four Medical 
Colleges, six Agricultural Colleges, two Colleges of Veterinary Science and 
one College of Engineering affiliated to the University. Besides this 19 
Colleges teach upto the Master of Science standard (16 Colleges teach 

_ Mathematics, 11 Colleges teach Physics, 12 Colleges teach COT 8 
Colleges teach Zoology dnd 8 Colleges teach Botany) where facilities exist 
also for research, 32 Colleges teach upto the Bachelor of Science standard. 
In the Faculty of Arts, the University has made a beginning by starting 
the Hindi Institute and the Institute of Social Chena, an 


So far as research in Science subjects is concerned the colleges 
affiliated to the University have been doing very useful ae 3 

Entomology and Botany more than any other branches of Science 
have been largely responsible for the scientific greatness of Agra. 
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The Agricultural Colleges at Kanpur and Ag 
number of important investigations regarding eon 
fertilizers and manure assimilations,. 
made valuable original contributions, 
done in the three Medical Colleges, at Agra, Gwalior and Indore. In th 
Veterinary College at Mathura, there are at present three full Ai 
research sections engaged in the study of important problems. 


ra are engaged in a 


rotation, the use of 
In the field of Medicine, Agra has 


Very good research work is being 


The Agra University Journal of Research started in 1952 and is ieee 
} edited by Dr. M. 5. Mani and is issued in two parts—the first E ae 
| with Science subjects and the other with literary subjects. 
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Being a layman in the field of Science, to present myself before a 
gathering of distinguished scientists would have been embarrassing to me, 
had it not been for the realization that although I am not a scientist, I 
| have all the same tasted the fruits of scientific discoveries, as have all the Í 
| people living in this world of today. There is hardly any need for me 
to emphasize what the Indian Science Congress stands for. The strides 

which the scientific discoveries have taken in the past two centuries, and 


the resulting material benefit to mankind is too well known to need 
mention. The extent to which the scientists have succeeded in fighting 


poverty and disease and making the life of man comfortable is no mean 
achievement, but, we expect much more from them than what they have 
Í provided us in the form of material comforts. 


The history of mankind gives evidence to the fact that man has 
i suffered in the past, not because he was ignorant of the natural forces that 
j could be utilized for material comfort, but because of the peculiar manner 
in which he often thought and acted. Inspite of the attempts from time 
to time of certain wise and enlightened men to mould the mind of man, 
there has not been any appreciable change in the mode of his thought 
and actions and hence the major cause of human suffering and unhappi- 
ness in the present day world continues to exist. The failure in this 
direction can be attributed to our lack of understanding of the forces 
Which drive a man to act in a particular manner. Until as late as the 
beginning of this century, there seemed little possibility of discovering 


these forces, but the scientific discoveries within the last few ee 
o wonder that man should, 


have brought us a ray of hope. . There is 0 


i i it i the under- . 
Ee co long to understand his own mind, since, 1t 1$ only by So 
t one can hope to learn abou 


be more complex than the 
at man first gained knowledge 


Standing of simpler phenomena in nature tha 
the more complex ones, and what could 
human mind! It was natural, therefore, th 
about the inanimate. ‘This helped him in the un 
lological forms. ‘This led to the further know 
Mechanism of higher biological forms including 


derstanding of the simpler 
ledge of the physiological 
that of man. Finally, 
ce of the mental on the 


We are now besinni i d the influen : 

i eginning to understand th : ubt 
Physical san F T machinery. ‘There should be little do i 
the a PREAS ll be able to understan 


řefore, that some time in the future, man wi 
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the forces working in his mind and will thus be able to account for his 


own actions. If the knowledge of human physiology has helped us not 
only in preventing and curing disease, but also in bringing about positive 
health and longevity, is it hard to conceive that a thorough knowledge 
of human mind would help us in moulding it in such a manner that man 
may think and act in the right way. I am of firm conviction that one 
day science will equip us with weapons with which we may be able to 
alter human nature. The man of tomorrow will be happier because he 
will be free from petty jealousies, temptations, greed, lust for power and 
domination, will have greater power of endurance to suffering, will know 
the methods of training and strengthening his will, and will have an 
enlightened mind. ‘This, to my mind, would be the greatest achievement 
of the scientists. 

For our future prosperity and happiness, we look forward to the 
scientists. May they succeed in bringing about ever-lasting peace to this 
world for which our popular Prime Minister is doing so much. 


Ladies and gentlemen, I once again offer you a most cordial welcome 
and hope that you will forgive us, if there are any shortcomings. 


Inaugural Address of Shri Jawaharlal Nehru, Prime Minister of India, 
at the 43rd Session of the Indian Science Congress at Agra. 


Inaugurating the 43rd Session of the Indian Science Congress Shri 
Jawaharlal Nehru, Prime Minister of India, extended a hearty welcome 
to the eminent scientists from abroad who were present on the occasion. 
Shri Nehru stated: “‘we welcome the foreign scientists not in a selfish 
way, but their presence here enables us to benefit by each other’s 
experiences. Just as all other kinds of co-operation are to be welcomed, 
it is also good to develop scientific co-operation between different countries.” 


He then exhorted the scientists not to live in ivory towers or to become 
passive spectators of life in the name of objectivity of scientific study 
but to keep in mind the consequences likely to follow from their actions. 


He added: ‘‘scientists should conduct scientific research in relation 
to the problems of the day. They should consider the basic approach 
to the problem which, in my opinion, is temper for peace.” 


‘The results of the atom and the h 


“The re ydrogen bombs if unleashed, would 
be disastrous. i 


But much more dangerous than this is-the kind of the 
atom bomb we nurse in our minds. It is, therefore, of great importance 
to. deal with the atom bomb in our minds and hearts)’, ; 

Shri Nehru then quoted Mahatma Gandhi as saying “If you have 
a sword in your heart, then be out with it and use wets: than nurse it 
in your heart and bosom. It spoils you and others and spreads hatred 
and ill-will if you go on nursing it in your mind and. bosom”. 
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Continuing Shri Jawaharlal Nehru stated - 
arising in the minds of some great scientists as to how far they are 
justified in using their ability towards ends which might produce evil 
and bring about destruction and devastation, It is no doubt a legitimate 
conflict. After all, a good scientist is essentially a sensitive human being 
g. 


“There is to-day a conflict 


‘Scientists must not view things from a purely scientific point of 
view ; they must have an integrated picture of life before them. ‘The 
Five-Year Plan of India would only be a good plan if it looks at India’s 
life as a whole. In the same way, the scientists have to look at life as a 
whole, always thinking of the consequences of their actions and doings. 


“I strongly feel that at the present stage people’s minds are receptive 
to things which may lead to peace and lessen tension. Action on one’s 
part, however good it may be, largely depends on the receptiveness of 
the people’s minds. I have no doubt, unless a thing happens at the right 
time. when the people’s minds are receptive, it leads us nowhere. Of 
course, we must try to produce the receptiveness, but for a truth to be 
appreciated, the time must be right for it. : 

“As people’s minds are receitive to-day, it is all the more important 
that scientists and politicians and others engaged in public affairs should 
take advantage of that receptiveness of the People’s minds.” 


Speaking about the desire for peace, Shri Nehru said that there was 
increasing desire for the avoidance of war which might be terrible if 
unleashed. After all, it were the scientists who had placed at the disposal 
of man vast vistas of tremendous powers which could be used for good 
or evil purposes. It was, therefore, for the scientists to take a lead in 
this matter and help people to think rightly and move in right directions. 
They should show to the world that their work was not only to manufac- 
ture bombs and make experimentations in explosions but something much 
bigger, namely, the welfare of the human race. 

The question before them to-day, Shri Nehru said, was how to 
counter the hostile approaches to each other and how to deal with the 
intangible which came in the way of finding good in others. The 
Scientists, after tremendous victories over the physical world, should R 
dabble in the inner urges of men and nations. Perhaps, that might help 
a lot. : 

He observed: “I believe firmly that every action has a ea os 
Sequence. Every good action has definitely a good pie $y cae 
evil action an evil consequence. A good action always leads eee a 
‘actions. If you nurse hatred and violence for the other ee enact 
no end to them. On the other hand, if you feel good-will S r a odwili. 
for the other side, this will help in building up â vast fund of 8 


: to evil 

“I have no doubt in my mind that evil cannot put w W a 

or violence can end violence. You will surely forgive a tI do believe 
rom the problems that you face during these seven days, Du 


5 zeep in mind.” 
that these are the basic things in life which we ought to keep 10 1 


——————— eee 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar a i 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
30. Proceedings of the Forty-Third Indian Science Congress 


Science, Shri Nehru said, to-day overshadowed the whole world not 
only in external activities but in man’s thinking. Scientists to-day occu- 
pied the high position that learned men and priests who lived in the past 
and probed the mysteries of nature, occupied. ‘To-day, science did not 
function in a mysterious way. Science was largely an open secret. Never- 
theless, it became so complicated that few people had the capacity to 
understand it. And for most of them it had become mysterious and beyond 
their reach. 

He added: “Something very essential has grown out of science. What 
we do in our daily life is closely connected with science and its applica- 
tions. Science to-day dominates us and is likely to dominate us in 
future.” 


Shri Nehru emphasised that scientists must function in life with an 
aim at something. They should have some broad ideal before them which 
would obviously have some relation to the problems of the day. For ins- 
tance, the problems that the Indian scientists had to deal with were relat- 

—ed to the development of better standards of living, removal of economic 
inequalities and so on and so forth. That was a very big problem, but 
scientists had essentially to help in that process. f 


He said: “This is why the men and women of science should consider 
the basic approach to all the problems. By a basic approach to problems 
I mean the basic temper of science, the temper of resonableness, the tem- 
per of peace. ‘hese approaches were very important to end and solve the 
problems facing them. 


Shri Nehru stated: “Means were more important than the ends. It 
were the means which counted.” 


“You may not achieve the ends you have in view if your means are 
not right. ‘To settle a problem, it makes all the difference if the parties 
are aggressively hostile to each other. Nothing can be achieved by exhi- 
biting aggressive hostility. It is only evil that results. But when the 
approach is friendly, always something good comes out. When we come 
to a stage when a false step may lead to disaster, it is very important for 
us not to take that step and not to associate ourselves with that frame of 
mind which is likely to lead to that step.” be 


Appealing to scientists not to live in ivory towers and not to isolate 
themselves from their surroundings Shri Nehru said: “you must look at 
life as a whole, always keeping in mind what you are doing and what 
the results of your actions are. The time has come when it is difficult 
for anyone to: live in any ivory tower and isolate himself from his sur- 
roundings. We have to get.out of narow shells and compartments and 
take an integrated view of life. 


“Scientists who have an important patt to play in moulding the 
destinies of the people must not lose sight of this fact”, 
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ADDRESS DELIVERED BY DR. K. M. MUNSHI, GOVERNOR OF UTTAR 
PRADESH AND CHANCELLOR, AGRA UNIVERSITY 


I join the Vice-Chancellor in extending to you all a hearty welcome 
on behalf of the Agra University. Uttar Pradesh, I am sure, deems it 
an honour in playing the host for the second time in three years to such 
a distinguished gathering. I also offer my warm welcome to the eminent 
scientists from abroad, who have attended the session, and proved, if 
need be, the unity of the world in the higher spheres of knowledge. 

We are also deeply obliged to the Prime Minister who, in spite of 
his heavy engagements, has been good enough to find time to be in our 
midst to-day. He is, as you know, deeply interested in the progress of 
scientific knowledge in India. His guidance, therefore, you will agree, 
will be of great assistance in your deliberations. 

Many things have happened in the scientific world in India since we 
met in Lucknow in January 1953. Indian Science and Technology have 
been growing from strength to strength. ‘The first effective stimulus was 
given by the Prime Minister when he decided to establish a chain of 
National Laboratories, two of which—the Central Drug Research Institute 
with the National Botanical Gardens and the Central Building Research 
Institute—are situate in Uttar Pradesh. 


During the last three years several National Laboratories like the 
Central Salt Research Station at Bhavnagar, the Electronics and Radio 


_ Engineering Institute at Pilani, the Electro-Chemical Research Institute 


at Karaikudi have been or are being added to the chain. It is expected 
that six laboratories, in addition to the existing fifteen, will come into 
existence during the next Plan. We are beginning to feel more confident 
that we can ‘make it’ in every sphere of scientific endeavour. 

The University Grants Commission has been trying to provide 
necessary funds to the various Universities for the development of 
fundamental and applied education in Science and for training more 
Scientific personnel. 

The Planning Commission is also giving attention to the effective 
harnessing of sciences and the scientists to the industrial development of 
the country. The period of the Second Five-Year Plan is fast approaching. 
Tf Indian Science can answer the challenge of the times, I have no doubt 
that we will live to see a better and more prosperous India within a short 
time, 

_ _ As scientists, you are a close-knit community ; whether you work 
Individually or in groups, as between yourselves you have a common 
understanding of methods and a common purpose. Your work, however, 


vitally affects mankind as a whole. No one can, therefore, help taking 


Note of your recent achievements which are calculated to bring the future 
on which its hopes are anchored. : i 
Of all the events that have taken place in the world of science during 
e last few months, the Geneva Conference on the peaceful uses of atomic 
S.C, —5 
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energy, has been of monumental importance. As you know well, that 
Conference has had a tremendous impact on world opinion. For the first 
time, mankind has realised, may be to some extent, the implications of 
the revolution which is taking place in matters of health, medicine, 
agriculture, industry and power. 

Dr. Bhaba, our distinguished scientist. and the President of the 
Conference, prophesied that in twenty years’ time thermo-nuclear reactions 
would be tamed. The progress which this atomic age is likely to make 
within the next twenty-five years, even if no new discoveries are made in 
this field, can best be measured’ by the fact that by then U. K. is 
likely to turn out fifty to sixty million kilowatts, and U. S. A. 120 to 175 
million kilowatts, of electric power from nuclear plants. 

This achievement is bound to be reflected in some degree or the other 
in the less advanced countries and would solve the major problem of power. 
Possibly, it might enable wastelands and deserts of the world to be 
reclaimed to some extent. 

A vast field is also opened up by the recently acquired knowledge 
of the process of photo-synthesis which is likely to provide more food 
and a renewable source of fuel by utilising solar energy. 

This prospect, which the scientists might even bring nearer, has a 
direct bearing on what I consider the most urgent problem which faces 
man. r ; { 

Two persons are born with every second that passes. In every 
twenty-four hours, the population of the world increases by a hundred 
thousand ; in a year it would increase by 36°5 millions. 

In the over-crowded and under-fed parts of the world, the popula- 
tion in India and Japan annually increases by 1°3 per cent; in Egypt 
by 2°3 per cent; in Ceylon by 2°8 per cent. In 1981 India would have 
a population of 520 millions. Some demographic studies go further. 
They forecast that in 1987, that is, thirty-two years from now, the world 
will reach an ‘explosion’ point with a population of 6°6 billion—about 
250 per cent increase over its present population. Even as things are, 
the population trends threaten, if they do not undermine, the world 
ecconomy. 

It would be suicidal’ to deny the existence of the threat ; it will be 
fatal to quarrel over diagnosis ‘and remedies. What is wanted is a frank 
recognition of the coming danger which, I am afraid, is lacking. 

I would, therefore, invite your attention to the necessity of having 
a free and frank discussion at the highest scientific level on the joint 
problem of population growth and world resources. And to no country 
is this discussion more-important than to India with her poor standard 
of nutrition and rapid tise in population. 

In this matter there is a general tendency on the part of the scientist 
to throw the burden of solving this problem on the politician and the 
social worker. But it arises from ‘under achievements’ in food and power 

production and ‘over achievement’ in preventive medicine and cannot be 
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solved by social movements or political action, It would require the 
broad vision of a thinker as much as the highest skill of the scientist, 
to meet this danger. 

Human ingenuity then-has only two courses to meet this danger. 

I rule out the third and the most horrible course, a series of atomic 
wars ; for this relief we are indebted to some statesmen of our day, of 
whom our Prime Minister is the most outstanding. 

The first of the two other courses is effective birth control on a mass 
scale. But there is almost a universal desire for more children in over- 
populated countries with sub-nutritional standards. ‘The tenets of several 
religions forbid birth-control. Encouragement to motherhood is given 


-by several large countries. It would; therefore, be -unsafe to assume 


that this course is likely to lead to appreciable results within the limited 
time at the disposal of mankind. we i 

While our Five-Year Plans, for instance, are sure to bring new 
acreage under the plough and -increased food production, they will 
hardly keep pace with the growth of population. i i 

The second and perhaps the more effective course, therefore, is the 
discovery of new sources of food by some unexpected use of nuclear 
energy. Pa l 

There is another problem which is as serious as the first, but more 
delicate and of greater far-reaching importance. While man’s power 
over nature has increased steadily during the last hundred years, the 
spiritual aspiration of man is progressively being stifled. 

By your steadfast devotion to your work, you have stolen the secret 
of nature and given the H. Bomb to man. At the same time, it is placed 
in hands which are scarcely trustworthy, if the past experience is any 
guide. 

When asked about the weapons with which World War III would 
be fought, Einstein, who scribbled a cryptic formula and changed the 
face of the world, is reported to have replied: “I don’t know what 
Weapons will be used in any World War III. But I can predict what 
Weapons wili be used in World War IV—stones.” 

The cause of this unfortunate state of affairs is that the progress of 
Science has thriven on an apotheosis of the experimental method. As a 
Tesult, it was taken for granted for a long time that the Universe could 
easily be explained without taking into account anything but material 
Causes, 7 : 

But one of the most hopeful features of modern trends in Science, 
Which also began with Einstein, has been the realisation that this old 
attitude has to be given up. Eminent scientists have also begun to look 
beyond the border-line of what we call ‘matter’ to the realms in which 
it is no more than an outer manifestation. ; a 

The necessity for this revision was never brought into greater relief 
than at the Geneva Conference. ‘The scientists who, a few years ago, 
Claimed to have reached the absolute truth by revealing to us the nuclear 
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energy and splitting the atom began to wonder if they have done the 
tight thing. Several of them wished and prayed that they had never 
done so. 

This re-assertion of the moral values in the affairs of man, which 
had been disregarded, if not decried, for a long time, is, to my mind, 
the first step in bridging the gulf between what is called the ‘scientific 
truth’ and the ‘spiritual aspiration of man.’ 

At the same time, a non-scientific world is moving towards the 
correlation of the two truths, rejecting belief and dogmas that are contrary 
to the facts and laws of nature and finding a much more fundamental 
basis for faith. 

The salvation of mankind, therefore, lies in the scientist moving 
closer to discover the unity between the physical reality as tested by 
scientific methods and the fundamental aspirations expressed through 
conscience, love and faith, so that the discovery of science can be 
handled by men morally equipped to use them. 

Free India has embarked upon an elaborate programme of scientific 
research. At the same time, the roots of our collective being lie strongly 
imbedded in the spiritual heritage of our race. Your annual delibera- 
tions, let me therefore hope, will help to resolve this conflict and save 


` 
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GOODWILL MESSAGES 


MESSAGE FROM THE BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
Mr. Chancellor, Mr. Prime Minister, Mr. President 
I count it a very great honour and privilege to bring the greetings — 
of the British Association for the Advancement of Science to the 43rd 
Annual General Meeting of the Indian Science Congress and to express 
the hope that by focussing the minds of many scientific workers on the 
great problems of the day, its deliberations will be fruitful and combined 
with success. If I may be permitted a further word Mr. Prime Minister 
it is to say that having had the privilege of supervising the research 
work of several of your young chemists, I am confident they have the 
ability and enthusiasm to help to put and keep this great country into a 
foremost place in the great scientific advances which lie ahead and upon 
which the civilisation of the whole world will depend. 


MESSAGE FROM THE SCIENTIFIC DELEGATION OF THE PEOPLE’S 
y REPUBLIC OF CHINA 


Mr. Chairman, Ladies and Gentlemen : 

It is with utmost pleasure and enthusiasm that I have come to parti- 
cipate in this 43rd Session of the Indian Science Congress which once 
more marks the ever newer achievements and progress in science in India. 
Please allow me on behalf of the tens of thousands of Chinese scientists 
and of the Academia Sinica to extend our heartiest and warmest felicita- 
tions to the Congress, and our best and sincerest wishes to the scientists 
of our great neighbour—India. 

The long series of memorable contacts, especially in the field of culture, 
between our two peoples is truly historic. With the increased prosperity 
in economic and cultural life of our countries, these contacts haye become 
constantly widened and more intimate. 

In this modern world, we Chinese scientists share with scientists of 
all lands the common faith that achievements in science is the spiritual 
Wealth of the human race and should administer to the welfare of mankind 
and pave the way for a brighter future. With this conviction, we are 
inspired by the achievements of our foreign colleagues in science. 

To-day I take great pleasure to say that science in China has been 
given the Warmest support by the Government and the people. rete 
but an average science worker, I have been elected to the National People s 
Congress of China and am convinced that one of the main tasks in our 
national construction is the further development of science. The Diese 
Sathering, so vastly significant to the cause of science, bears full witness 
Ho tins 8teatest importance which the Indian Government has also attached 


to the development of science in this country. 
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May science in India score even greater and more brilliant success ! 
| May the intercourse and friendship between the scientists of our two 
| countries be even more frequent and intimate ! 


MESSAGE FROM THE SCIENTIFIC DELEGATION FROM THE U.S.S.R. 


| 
i 
| The Academy of Sciences of U.S.S.R. conveys with a sense of pro- 
| found respect and fraternal solidarity its greetings to the 43rd Session of 
| the Indian Science Congress as well as to the scientists of the Republic of 
| India, the people of which in course. of thousands of years made such 
i remarkable contributions to the treasure of world culture. This feeling 
| is shared by all the soviet scientists. They know how much your noble 
| country gave to humanity, being one of the most ancient home of world 
| ‘civilization. 

; Soviet scientists as well as all the scientific organisations always took 
great interest in the social life, science, literature and art of the Indian 
| people. ; 

| Study of natural resources and productive capacity is growing to be 
| the most important field of research work of the Indian scientists. 

| Indian scientists have enriched such important field of science as 
| atomic physics. The names of Indian research workers in atom and atomic 
i nucleus are familiar in the scientific circle of whole world. ‘he noble 
energy of the Indian scientists in the struggle for peaceful application 
of the latest physical discoveries should be particularly noted. 

Dear fellow brothers for the common cause, scientific collaboration 
of our countries must stand as a model of free and frank exchange of views 
fundamental to mutual respect and common ideal of service to science 
for the progress and welfare of mankind. 

Friendship between the peoples of U.S.S.R. and India, which has 
found lively expression in the joint declaration of the leaders of the Soviet 
Government and the Government of the Republic of India, calls us for 
further strengthening and widening of scientific relations. Creative. colla- 
boration of the scientists of the U.S.S.R. and those of the Indian Republic 
must serve as an example of how much can be given for science and welfare 
of people by the unification of efforts of scientists in countries, different in 
social and governmental systems. Science draws together mankind. It 
must be and shall be a weapon of peace and progress. We, therefore, 
‘turn to the Congress of scientists of the Indian Republic with these words 
of regards, and appeal for greater strengthening of creative unity. 

Accept, dear brothers, our cordial wishes for creative successes. 
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ANNUAL REPORT OF THE EXECUTIVE COMMITTEE 
_OF THE INDIAN SCIENCE CONGRESS ASSOCIATION, 
a 1955 ah eae 


ANNUAL SESSION 


INTRODUCTION 


The rising trend in popularity of the Indian Science Congress 
Association continued unabated throughout the year 1955. Scientists were 
found to be more interested in the progress and activities of the Association, 
and consequently became Members of the Association in larger numbers. 


The brochure giving advance information about the Session, which 
was published for the second time in succession, was well received by 
Members in general. Requests were received from the lay public also 
for supply of the brochure, and it is felt that this small publication has 
contributed a great deal to the increase in the number of Members. 
If funds be available, this may be published in a more attractive form. 


42ND SESSION 


The 42nd Indian Science Congress was inaugurated at Baroda at 
11-15 a.m. on the 4th January, 1955 by Shri Jawaharlal Nehru, Prime 
Minister of India. The business of the Session was completed by 10th 
January, 1955. -Mrs. Hansa Mehta, Vice-Chancellor, M. S. University, 
Baroda, and Chairman of the Local Reception Committee was among the 
distinguished guests who addressed the opening Session, welcoming 5,000 
visitors including 2,000 delegates and about 50 eminent scientists from 
countries all over the world. The President, Prof. S. K. Mitra, delivered his 
presidential address on ‘‘Science and Progress”. 

Both Shri Jawaharlal Nehru and Prof. S. K. Mitra, before they 
commenced their saying, feelingly referred to the sad and sudden demise 
of Dr. Shanti Swarup Bhatnagar, Secretary to the Government of inde 

inistry of Natural Resources and Scientific Research, a Past Genera 
Tesident and an Honorary Member of the Indian Science Congress 
Ssociation, ie 


OBITUARY 


With deep regret we have to announce the de 
Persons, in addition to that of Dr. S. S. Biaiaea, 
“en associated with the Indian Science Congress 


wr services, helped the promotion and advancemen 
cience :— 


ath of the following 
who had either long 
ssociation or had, by 
t of the cause of 


Enh Prof. Albert Einstein. 
2. Dr. S. L. Hora. 
3. Dr. H. L. Chibber. z 
4. Prof. H. K. Mookerji. 
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GENERAL COMMITTEE MEETING 


The General Committee of the Indian Science Congress Association 
met on the 8th January, 1955, under the Chairmanship of Prof. S. K. Mitra 
and considered, amongst other matters, the announcement of the General 
President for the years 1956 and 1957, respectively. The invitation of the 
Agra University, Agra, to hold the 43rd Session, was accepted. Among 
other matters a unanimous opinion was expressed in favour of arranging 
more popular lectures to be delivered by Indian scientists at the Annual 
Sessions. 


COUNCIL MEETING 


The Council met on the 3rd January, 1955, under the Chairmanship 
of Prof. S. K. Mitra. It was decided at this meeting that a complete list 
of visiting scientists from abroad should be given in an appendix to the 
Annual Report. i 


COMMITTEES AND COMMITTEE MEETINGS 


The Executive Committee met seven times (including three Statutory 
Meetings) since the last Baroda Session. At one of these meetings held 
on the 7th May, 1955, a Five-Year Plan for the development of the activities 
of the Indian Science Congress Association from 1956-57 to 1960-61 was 
formulated for transmission to the Government of India for incorporation 
in the Second National Five-Year Plan. An outline of the Plan as it 
emerged from this meeting is given in Appendix A. It was also agreed 
at this meeting that the number of papers which an author could contribute 
for reading at the Session should be restricted to three for a single author 
and to four for joint papers in all of which a single author was common. 


2. Standing Committee for Visiting Scientists :—Due to the sudden 
demise of Dr. Shanti Swarup Bhatnagar and absence of some other 
prominent Members, this Committee could not meet during the last 
Session. It was, however, agreed by the Chairman of the Standing 
Committee for Visiting Scientists, Shri Jawaharlal Nehru and the 
Convener, Prof. P. C. Mahalanobis, that invitations for 1955-56 should be 
extended to those foreign scientists, who were invited to attend the Session 
held in January, 1955, but preferred to postpone visit to India for some 
reason or other, and to those whose names were in the list of invitees 
for 1954-55, but could not be invited for want of opportunity. ‘The 


Committee was constituted as follows :— 


Shri Jawaharlal Nehru—Chairman. 

Dr, M. S. Krishnan—President of the year, 
Prof. P. C. Mahalanobis—Convener, 

Dr. B. C. Roy—President-Elect. 


Prof. M. S. Thacker—Representative of the Ministry of 
Natural Resources and Scientific Research. 


Dr. U. P. Basu—General Secretary (Headquarters). 
7. Shri B. B. Joshi—General Secretary (Outstation), 
8, Dr, J. C. Ghosh—A Member of the Science Congress, 


ABS WS) N= 
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3. International Relations Committee :— Th i 
f :—TIhe International Relatio: 
z Committee met once on the Ist July, 1955, and i ae 
Cot 1955, was constituted as 


Dr. M. S. Krishnan—President of the Vear—Chai 

Prof. M. S. Thacker—Representatiy [i aise 
Resources and ee ee Doo elie: 

Prof. S. K. Mitra—Past President—Meimber 

De Bec Roy—President-Elect—Member. 

E T & Senao culo 

ari B. B. Joshi—General Secretary (Outstation)—Me 
fs Dr. A. C. Ukil—Member of the Executive Cone o 
Dr. U. P. Basu—General Secretary (Headquarters)—Convener. 


4. Publication Committee:—The Publication Committee consisting 
of the Sectional Presidents, Sectional Recorders and Members of the 
Sectional Committees of the year residing at Headquarters station, met 
on the 11th April, 1955 and on the 26th November, 1955, and considered 
various aspects relating to publication of Proceedings with particular 
reference to abstracts of papers and advance notes on Symposia. The 
Committee was constituted as follows :— 


Prof. R..N. Sen—President, Section of Mathematics. 
Shri H. K. Nandy, Recorder, Section of Statistics. 
Dr. B. N. Srivastava—Recorder, Section of Physics. 
Dr. T. N. Ghosh—Recorder, Section of Chemistry. 
Shri A. M. N. Ghosh—President, Section of Geology and 
Geography. 
Prof. S. R. Bose—Senior Past President, Section of Botany. 
Prof. J. N. Rudra—Recorder, Section of Zoology and 
Entomology. 
Dr. M. N. Basu—President, Section of Anthropology and 
Archaeology. 
- Dr. Subodh Mitra—President, Section of Medical and 
Veterinary Sciences. 
Dr. D. Chatterjee, Recorder, Section of Agricultural 
Sciences. : 
Dr. Sushil R. Maitra—Recorder, Section of Physiology. 
Dr. S. C. Mitra—Senior Past President, Section of Psycho- 
logy and Educational Sciences. > ‘ 
13. Dr. B. N. Dey—President, Section of Engineering and 


Metallurgy. 


5. Finance Committee:—The Fin 
Adhikari as co-opted member met on the 


Ovember, 1955, and considered the position ari ut o oodles 
Qn Income and Expenditure Account of visiting scientists for -55. 


Tt also approved the Budget estimates for 1955-56 and 1956-57. 

_ 6. Building Sub-Committee :—A Building Sub-Committee was con- 
Stituted at the Statutory Meeting of the Executive Committee held on the 
Tth May, 1955, with the following as Members :— 


Dr. M. S. Krishnan—President. 


1 
2. Dr. B. N. Dey. 

3. Shri P. Guha. 

4. Shri B. K. Sarkar—Treasurer. 
5 

6 
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C NE 
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— 
be 


ance Committee with Shri N. 
{2th April, 1955 and on the 28th 
tion arising out of a heavy deficit 


N 


tary (Outstation). 


5 ora 1 Secre 
Shri B. B. Joshi—General »e (Headquarters). 


Dr. U. P. Basu—General Secretary 
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This Sub-Committee was authorised to take steps to start the construc- 
tion of the building as early as possible. 


INTER-RELATION WITH SCIENTISTS AND SCIENTIFIC 
SOCIETIES IN INDIA AND ABROAD 


(A) PARTICIPATION OF SCIENTISTS FROM ABROAD 


Scientists from different countries abroad attended the Session held 
at Baroda in January, 1955. There were five scientists from each of Burma 
and China, three from Japan, two from Switzerland, five from U.S.A., 
nineteen from U.S.S.R., four from U.K. and six from International 
Agencies. A complete list of visiting scientists is given in Appendix B. 

Of the visiting scientists the following delivered popular lectures on 
interesting topics as shown :— 


1. Symmetry in the Atomic World—by Prof. P. A. M. Dirac. 

2. On the Human Value of Scientific Progress—by Prof. P. V. 
Auger. 

3. Volcanic Eruptions—by Prof. T. Watanabe. 

4. Relation of Science to Democracy-—by Mr. W. Kaempfert. 

5. Haemoglobin—by Prof. Linus Pauling. 

6. Scientific Foundation of Planning in the USSR—by Aca. 
K. V. Ostrovityanov, Leader of the Russian Delegation. 

7. Study of India in the USSR—by Mr. A. A. Guber. 

8. Scientific Research in New China—by Mr. Chien ‘Tuan- 


Sheng, Leader of the Delegation of the People’s Republic 
of China. 


Prof. Paul Karrer had a desire to deliver a Popular Lecture on ‘‘Curare 


end curare-alkaloids”, but due to indisposition he could not deliver the 
ecture. 


Many of the visiting scientists participated in the deliberations of 
the meetings of the sections relating to their respective branches of science. 
They delivered special lectures and took part in the discussions held, 


providing opportunities to younger scientists to be conversant with their 
lines of thought and work. 


The Russian Mathematician, Dr. (Miss) O. A. Oleinik took an active 
Part in the work of the Mathematic¢s Section. She read a paper on “‘Cauchy’s 


Problem for Non-linear Differential Equations with Discontinuous Initial 
Conditions’’. 


Prof. P. A. M. Dirac of Cambridge, gave a special lecture on ‘‘Union 
of Relativity with Quantum Mechanics” in the Section of Physics and 
suggested some new directions for future research. 


Prof. P. V. Auger (UNESCO), gave a special lecture on ‘‘The 
Extensive Showers of Cosmic Rays’ and discussed their origin and 
variations. 


Prof. Linus Pauling (USA) gave a special lecture on “Theory of 
Ferro-magnetism”’ and compared the predictions from his theory with the 
available experimental data. i 


Prof. Tomonaga (Tokyo) gave a special lecture on “‘Collective 
Vibration of Nuclear Matter” and explained how a quantum mechanical 
theory for the nucleus could be formulated to yield both the collective 
motion and the internal motions, 
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Prof. N. N. Rarisky (Moscow) 
of the earth’s rotation”? and discus 
quantities. 

Mrs. A. G. Massevich (Moscow) gave a special talk on “The Evolution 
of Stars?” and discussed the possible evolutionary processes taking into 
account nuclear reactions. 

Prof. Paul Karrer spoke on “Carotenoids”, Prof. Linus Pauling on 
“Structure of Proteins” and Dr. T. P. Hou on “Soda Ash Industry.” 


The following papers and talks were given by the visiting scientists 
in the Section of Geology and Geography :— 


gave a special talk on “Irregularities 
sed its effect on various geo-physical 


Aca. D. S. Korjinsky read his paper on the “Theory of In- 
filtration Metasmatic Zoning”. 


Dr. Me IEAS Orlov read his paper on ‘‘Vertebrate Palaeontology 
in the Soviet Union”. 

Dr. Harrison Brown grave a talk on “Some Applications of the 
Geochemical Determinations to Geological and Geographical 
Problems”. 


Dr. Hans Boesch gave a talk on “Geomorphology”. 


Prof. T. Watanabe gave a lecture on the Geological studies of 
the damages caused by atomic bombs in Hiroshima and 
Nagasaki. It was illustrated with numerous 35 mm. 
coloured transparies. Prof. Watanabe also exhibited in one 
of the sittings of the section an educational 16 mm. cine 
film on Volcanic Eruptions. 


Prof. T. Zahidov, President, Academy of Sciences, Uzbek, USSR, 
read a paper on the ‘‘Main directions of the Faunistic researches in Uzbek, 
USSR” at the meeting of the Section of Zoology & Entomology. 

Dr. Hsieh Yu, a member of the delegation of the People’s Republic 
of China delivered an interesting lecture on ‘‘Chinese Harbal Medicines” 
in the Section of Medical & Veterinary Sciences. 

The representatives of the British Association for the Advancement 
of Science, the Leaders of the Scientific Delegation from the USSR and 
the delegation from the People’s Republic of China conveyed messages 
of good-will to the Indian Science Congress Association. 

Many of the visiting scientists stayed on after the Session and under- 
took travels to different research centres and Universities, of which mention 
May be made of the following :— 


Banaras Hindu University, Banaras 

Indian Institute of Science, Bangalore 

Indian Institute of Culture, Bangalore ea 
Jute Agricultural Research Institute, Barrackpore 
Institute of Science, Bombay 
Tata Institute of Fundamental 
Dept. of Chemical Engineering, 
Paian: Institute, Bombay n 
ndian Statistical Institute, Ca 

Indian Jute Mills Adea rab Calcutta 

Sch ropical Medicine, a > 

ALTda R of Hygiene and Punti Te Calcutta 
Bengal Immunity Research Institute, Calcu 

Institute of Nuclear Physics, Calcutta 


Research, Bombay i 
Uuiversity of Bombay, Bombay 
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Geological Survey of India, Calcutta 

Zoological Survey of India, Calcutta 

Bose Institute, Calcutta 

Forest Research Institute and Colleges, Dehra Dun 
University of Delhi, Delhi 

National Physical Laboratory, Delhi 

Indian School of Mines, Dhanbad 

Indian Association for the Cultivation of Science, Jadavpur 
College of Engineering & Technology, Jadavpur 

Central Drug Research Institute, Lucknow 

Central Leather Research Institute, Madras 

Central Food Technological Institute, Mysore 

Potato Research Centre, Patna 

Lac Research Institute, Ranchi 

Central Jute Technological Laboratories, Tollygunge, Calcutta 


They delivered lectures at different places and the younger scientists 
working in different institutions had the opportunity of coming into personal 
contact with the visiting scientists. 


At a tea party held on the 22nd January, 1955, at the building of the 
Asiatic Society, Calcutta, under the joint auspices of the Asiatic Society 
and the Indian Science Congress Association, to meet Prof. P. A. M. Dirac, 
Delegations from the USSR and the People’s Republic of China, Prof. Dirac, 
Academician Ostrovityanov, Leader of the delegation from the USSR and 
Dr. Hou, a member of the delegation of the People’s Republic of China, 
expressed the unanimous opinion that their contact with the Indian scien- 
tists in Baroda and other places they had visited, provided an encouraging 
basis for mutual exchange of thoughts to the advantage of India and each 


of the respective countries, contributing to the development of scientific 


link between India and these countries. 


The beneficial effects of the visit of eminent scientists from abroad 
are apparent. In many ways this visit forges a closer link between India 
and the countries which send representatives to the Indian Science Con- 
gress. Time alone will reveal how this link was going to be abiding and 
how it effected re-orientation of scientific activities in India. ‘The enthu- 
siasm, however, seen among Indian scientists, particularly the younger 
ones, is a definite pointer to the utility of such visits to India of eminent 
scientists from Overseas countries. The general tendency is towards a 
longer stay in India of the visiting scientists, and the Indian Science Con- 

' gress would do well if such a longer stay could be effected. Indian scien- 
tists are anxious to have more personal contact and more scope for talk 
and discussions with the visiting scientists. But if any arrangement is to 
be made properly for the longer stay of these scientists in India, more 
funds would obviously be necessary. The Indian Science Congress is look- 
ing to the Government of India for increased financial help with a view 
to inviting larger number of eminent,scientists and requesting them to stay 
in India for at least two to three months after the Session. — 


(B) InprAN Counci, OF MEDICAT, RESEARCH 


Dr. U. P. Basu, Director, Bengal Immunity Research Institute, Cal- 
cutta, continued to be the representative of the Indian Science Congress 
Association on the Governing Body of the Indian Council of Medical 
Research. : 
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(C) CENTRAL ADVISORY BOARD ox ARCHAEOLOGY 


Ghri Ni Ce = o : 
Shri Nirmal Kumar Bose, Lecturer in Geography, University of Cal- 


(D) CEYLON ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


The Ministry of Natural Resources & Scientific Research sanctioned a 
sun not exceeding Rs. -600/- being the cost of sending a delegate to the 
last Annual Meeting of the Ceylon Association for the Advancement of 
Science held in Colombo from 24th to 26th N ovember, 1955. The sanction 
for the grant, however, was received as late as the 21st November, 1955 
and it was not possible for Dr. A. C. Ukil, who was requested to represent 
the Indian Science Congress Association at the Ceylon Association meeting, 
to proceed to Colombo at such a short notice. A message of goodwill was, 
therefore, sent to the Ceylon Association on the eve of their meeting. 


(E) BRINSH ASSOCIATION 


Dr. U. P. Basu, General Secretary, Indian Science Congress Associa- 
tion and Dr. C. S. Patel, Pro-Vice-Chancellor, M. S. University, Baroda, 
represented the Indian Science Congress Association at the last meeting 
of the British Association for the Advancement of Science held at Bristol 
from 31st August to 7th September, 1955. They submitted a report about 
their delegation, which was considered at the meeting of the Executive 
Committee held on the 2nd December,. 1955 and circulated to members of 
the Council. á 


(F) PAKISTAN ASSOCIATION 


Dr. D. S. Kothari and Prof. P. Maheshwari represented the Indian 
Science Congress Association at the meeting of the Pakistan Association 
for the Advancement of Science held at Bahawalpur from 2lst to 26th 
January, 1955. Prof. Maheshwari gave the opening talk in the symposium 
on “Food Problems” and Dr. Kothari gave a talk in the Physics Section on 
the “Lamp Effect”. 

Prof. B. C. Guha and Rev. H. Santapau lave kindly agreed to repre- 
sent the Indian Science Congress Association at the 8th All-Pakistan 
Science Conference to be held at Dacca from 16th to 21st January, 1956. 


(G) UNESCO 


Dr. U. P. Basu, continued to 


The General Secretary (Headquarters), anona and a 


act as a Liaison Officer of International Re 
on behalf of the Association with UNESCO. 


INTER-LINKING OF SCIENTIFIC SOCIETIES 


£ different scientific societies with the 


has been agreed upon by the Execu- 
e for achieving the inter-linking 


The principle of inter-linking © 
Indian Science Congress Agsociation 
tive Committee. The details of a procedur 
of different societies are under consideration. 
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THE COMMITTEE ON SCIENCE AND ITS SOCIAL RELATIONS 


The Annual Meeting of the Committee on Science and Its Social 
Relations was held on the 5th January, 1955, under the Chairmanship of 
Dr. S. L. Hora. Prof. M. S. Thacker delivered a lecture on ‘Electricity 
Energy in the Service of Man”. A member of the delegation from China, 
viz., Mr. Ti Chao-pai gave a talk on ‘‘Social and Economic Re-construction 
of China”. A symposium was also held on the 7th January, 1955, on 
Science and its Social Relations. ‘Ihe importance of the Committee is 
growing with years, and all thanks are due to Prof. J. M. Sen, the Convener. 


MEMBERSHIP OF THE ASSOCIATION 


The continuous rise in the number of Members of the Association, 
witnessed during the past five years, was well maintained during the year 
under review. The following table will indicate the position of Members 
during the last five years :— 


Class of 39th 40th 41st 42nd 43rd 
Maabara Session Session Session Session Session 
(1951-52) (1952-53) (1953-54) (1954-55) (1955-56) 
Life Member an 62 73 85 92 104 
Member soo ASS} 1,650 1,723 1,981 2,199 


OFFICE BEARERS 


In accordance with the Rules, the President, Dr. M. S. Krishnan took 
over the charge of the office on the Ist February, 1955. 

Shri B. B. Joshi and Shri B. K. Sarkar who were elected as the General 
Secretary (Outstation) and Treasurer respectively for a term of three years 
assumed the respective offices with effect from Ist February, 1955. 


FINANCIAL POSITION 


The Ministry of Natural Resources and Scientific Research continued 
to be generous as during the last few years in helping the Association tide 
over the financial difficulties. Their grant on Foreign Scientist Account 
enabled the Association to invite some eminent scientists from abroad 
offering them hospitality in keeping with the prestige of the Association, 
while their recurring grant made it possible for the office to work smoothly 
without much financial embarrassment. 

The Ministry very kindly provided a grant of Rs. 65,000/- for defraying 
the expenses of visiting scientists from abroad during 1954-55. The 
expenditure, however, including provision for out-standing bills was of the 
order of Rs. 1,31,906/7/3, resulting in a deficit of Rs. 66,906/7/3. 
Correspondence is going on with the Government of India for a erant of 
Rs. 1,45,000/- for the year 1955-56 for covering the last year’s deficit and 
meeting the expenditure on Foreign Scientist Account for the Session to 
be held at Agra in January, 1956. 

On the side of the recurring grant the Government of India sanctioned 
a grant of Rs. 22,000/- as in the previous year. Making a provision of 
Rs. 5,883/14/- for the Building Fund there was a deficit of Rs. 7,988 /15/9 
during the year 1954-55. If the recurring grant is not increased there is 


likely to be some deficit during the current year as well. The appointment of 


‘ae ; i a whole time Cashier-cum-Accountant and a Stenographer had to be 
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postponed during this year as well due 
ey appointments, as were recommended by th 
| mittee in April, 1952, and approved by th 
held during the Lucknow Session: in 1953, 
the efficient conduct of work in office. The 


| 

| are necessary to be made for 
expenditure, so far as the general office is c 
i 

| 


position regarding receipts and 
Ene he oncerned, will be evident from 
1 one 
Income Expenditure Deficit Surplus 


| . Rs- ALP. Rs: A PE RS NEPER 
Ist April 1953 to s. A. P. 


31st March 1954 ... 62,146-7-3 53,230-9-3 At: -14- 
| Ist April 1954 to page 
j 3ist March, 1955 ... 61,541-7-6 69,530-7-3 7,988-15-9 

Ist April 1955 to 
Sist March 1956 ... 70,350-0-0 76,085-0-0 5,735-0-0 
(Anticipated) 


| BUILDING FUND 


A sum of Rs. 30,397/6/9 including the allocation of Rs. 5,883/14/- 
from the income for 1954-55, stands at the credit of the Building Fund 


Account. 
The Corporation of Calcutta has sanctioned the Plan of the annexe 
F building. An application for a capital grant of Rs. 5,70,585/- or alter- 


natively Rs. 2,18,451/- for the first stage of construction has been made 

to the Ministry of Natural Resources and Scientific Research, Government 
of India. Correspondence is going on with the Ministry and it is expected 
i that a capital grant will be sanctioned by them in the near future. 
Shri P. Guha, City Architect, Corporation of Calcutta, has been 
‘pleased to act as the Hony. Architect of the Association in connection 
With the construction of the building. The construction would be taken 
in hand as soon as the Government sanction for the capital grant is 
received. 


OFFICIATING ARRANGEMENT 


During the absence of Dr. U. P. Basu, General Secretary (Head- 
a quarters), when he proceeded to U.K. to attend the Annual Meeting of ae 
; British Association for the Advancement of Science, Shri S. N. Sinha, 
M.A., F.I.C., acted as the General Secretary from 27th August, 1955 to 
10th October, 1955. 


RE-ORGANISATION OF OFFICE 


It has not yet been possible due to shortage of fond to appoint 
Whole-time Cashier-cum-Accountant and a Stenographer for in si g 
as was recommended Ey Be ees 

mmi 
Reorganisation Committee and approved x ees The work 
due to a continuous increase 
i f the activities of the Science 
n as funds will be 
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BUDGET 


The audited statements of accounts for the year 1954-55 as also the 
budget estimate for the.year 1955-56 are given in Appendix C. 
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APPENDIX A 


. INDIAN SCIENCE CONGRESS ASSOCIATION 


An Outline of the 5-year Plan for Development of Activities of the Indian 
Science Congress Association indicaling the Costs involved under 
Different broad Heads. 


___ l 
i Sehene | Amount of Non-| ‘Total grant in 
i | Recurring grant. | ` 5years. 
; a ae i | 
i {. Building: | Rs. 8,00,000/-| 
| To accommodate main office, library | 
i and museum, Auditorium, Offices! | 
of sister institutions, Residential 
quarters for visiting scientists from}: 
abroad who happen to visit Head-: | 
i quarters station. | | 
| 2. Staff Quarters | Rs. 1,00,000/- | Rs. 11,00,000/- 
| 3. Furniture and Fittings for ex-| Rs. 50,000/- 
; panded office, auditorium, libraryt 
etc. ` | 
4. Equipments for a scientific museum Rs. 1,00,000/- 
5. Provision for equipments like Epi-| Rs. 50,000 /-| 
| diascope, Film Projector etc. | 
! Recurring grant. 
i 6. Provision for purchase of books for} Rs. 10,000 / =| Rs. —_ 50,000/ 
| _ library. per year for! 
| 5 years. 7 
f 7. Maintenance of buildings Rs, 18,000/-| Rs. 90,000 / 
$ per year for 
P 5 years. j 
| 8. Publication Section: Rs. 40,000/-| Rs. 2,00,000/- 
Í a) Science Congress Proceedings. per year forf 
(b) Booklets on Science Informa-| 5 years. 
tions. : | : 
| ; s 0 /- 
| 9. Adequate staff for office—their| Rs. aa 5 Rs. 2,00,000, 
Salary, allowances etc. pee cas 
oe 5 years. | 


Carried over 


$.C.—7 


Rs. 1,08,000/- 
per year for 
5 years. 
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Rs. 5,40,000/- 
(Recurring) 
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10. Foreign relations 
(a) Staff at Headquarters. 
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Scheme. | Recurring grant. 


Total grant in 
5 years. 


Brought forward 


(b) Visiting scientists (10) to stay |l 


(c 


~= 


(d) Special Invitees (15) ... 


hotel charges within India will 


and tour for three months each 
year. | 

(Ten eminent scientists wil 
be invited from abroad, whose | 
passage expenses to India and} 
back, travel and hotel charges 
in India as also honorarium at! 
Rs. 2,000/- per month will be 
paid by the Association. It isl 
estimated that Rs. 20,000/- will 
be needed for each of these ten 
scientists. ) 


Expenses for visitors from dif- 
ferent countries and scientific 
Associations abroad (32). 
(Scientists from countries like 
China, Japan, Russia etc. and 
scientific Associations like the 
British Association for the Ad- 
vancement of Science ete. willl 
be invited, and their travel and 


be borne by the Association. | 
Rs. 4,000/- per scientist will bel 
needed for such invitations. 
On an average 30/32 scientists 
may come.) 


(Some eminent scientists who 
happen to be in India during 
the Session will be invited to be 
guests at the Session. ‘Their 
travel expenses from the place 


Carried over .. 
i 


Rs. 19,000/-| 
per year for 


Se SS ae 
Rs. 4,70,000 


Rs. 1,08,000/-' 
per year for 
5 years. 


5 years. 


Rs. 2,00,000 /- 
per year for 
5 years. | 


Rs. 1,28,000/- 
per year fori 
5 years. 


Rs. 15,000 i 
per year for 
5 years, 


per year for 
5 years. 
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Rs. 5,40,000/- 
(Recurring) 


Rs.  95,000/- 


Rs. 10,00,000/- 


Rs. 6,40,000/- 


Rs. 75,000/- 


` Rs. 23,50,000 | 
(Recurring) | 
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| 


Scheme. | Recita | Total grant in 
| PRT S Shane | 5 years. 
Brought forward | Rs. 4,70,000| Rs. 23,50,000 


l - | per year for (Recurring). 
of temporary residence in India 5 years. 
to the venue of the Science} 


r Congress and back and hospi-| 
i tality charges during the Senan | 
f . only will be borne by the Asso- | 


; ciation. Rs. 1,000/~ will be! 
needed to meet the expenses of| 
each of these scientists.) | 


‘ 

Total ... | Rs. 4,70,000/-| - Rs. 23,50,000/- 
per year for) (Recurring) 
| 5 years. | Rs. 11,00,000/- 
ae (Non- 
Recurring) 
Í = ae eae 
Grea RAE on a | Rs, 34,50,000/ 
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INDIAN SCIENCE CONGRESS ASSOCIATION 


APPENDIX B 


List of visiting Scientists from abroad, who attended the 42nd Indian 
Science Congress held at Baroda from 4th to 10th January, 1955, 


BURMA 


Dr. Ko Ko Lay. 

Dr. Hla Thwin. 

Mr. U. Aung Khin. 

Mr. U. San Tha Aung. 
Mrs. U. San Tha Aung. 


CHINA 


Mr. Chien Tuan-Sheng. 
Dr. Hou Te-pang. 

Mr. Ti Chao-pai. 

Dr. Wang Hu-Cheng. 
Mr. Hsieh Vu. 


JAPAN 


Dr. Juichiro Nakahara. 
Dr. Sin-itiro Tomonaga. 
Dr. T. Watanabe. 


INTERNATIONAL, AGENCIES 


Prof. P. V. Auger (UNESCO). 


Dr. W. J. Ellis (UNESCO). 
Dr. F. H. Bathell (WHO). 
Dr. Roger A. Lewis (WHO). 
Dr. F. E. Popper (FAO). 
Dr. P. V. Sukhatme (FAO). 


SWITZERLAND 


Dr. Hans Boesch. 
Prof. Paul Karrer. 


U.K. 


Mr. Alfred Maurice Binnie. 
(B.A.A.S.) 

Prof. P. M. S. Blackett. 

Prof. P. A. M. Dirac. 

Prof. W. H. Pearsall (B.A.A.S.) 


U.S.A. 


Dr. Harrison Brown. 

Prof. Charles D. Campbell. 
Mr. Frederick E. Dobbs. 
Mr. W. Kaempffert. 

Prof. Linus Pauling. 


U.S.S.R. 


Academician K. V. Ostrovityanov. 
Mr. A. A. Cuber. 
Academician D. S, Korjinsky. 
Mr. Y. A. Orlov. 

Mr. B. A. Serebrennikov. 
Mr. Chernigovsky. 

Prof. T. Zahidov. 

Mr. V. V. Aboltin. 

Miss O. A. Oleinik. 

Mrs. A. G. Massevich. 

Mr. N. N. Rarisky. 

Mr. I. P. Smirnov. 

Mr. P. T. Oraevsky. 

Mrs. A. P. Ostrovityanov. 
Mr. M I. Rubinshtane. 

Prof. I. U. Pisarev. 

Mr. D. D., Degtyar. 

Mr. P. A. Timchenko. 

Mrs. Rubinshtane. 
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MEETINGS OF THE COMMITTEES 


GENERAL COMMITTEE 


The following members were present : 


Dr. M. S. Krishnan—President 
in the Chair. 


Prof. S. P. Agharkar. 
Prof. K. B. Anand. 
Prof. R. C. Badami. 


Dr. B. N. Banerji. 
Shri H. Banerjee. 
Prof. K. Banerjee. 
Dr. C. Barat. 

BIORA aN. -Basue 

Dr. J. L. Bhaduri. 
Shri S. N. Bhardwaj. 
Dr. F. R. Bharucha. 
Shri L. J. Bhatt. 

Dr. N. M. Bhatt. 

Dr. P. R. Bavdekar. 
ID 1 eae ene BOSes 

Shri S. K. Bose. 

Dr. M. M. Chakrabarty. 
Dr. Shyama Charan. 
Dr. A. C. Chatterji. 
Dr. S. C. Chatterji. 
Shri M. N. Datta. 
Shri J. S. Daye. 

Shri K, L. De. 

Shri V. V. Deyasthale. 
Shri S. N. Dhingra. 
Shri N. L. Dosajh. 
Kaviraj Atul B. Dutta. 
Dr. U. R. Ehrenfels. 
Shri D. D. Gangal. 
Dr. M. N. Ghosh. 
Dr. T. N. Ghosh. 
Shri P. Guha. 


Before the commencement of business the 
referred to the sad demise of Dr. Sunder Lal Hora, 
that a resolution condoling the death of Dr. Sunder 
pee ee of both the Executive Committee an 


Hem 11 confirm the minutes of the meeting of the 
s Association held on 8th 


Indian Science Congres 
Confirmed. 


syz 
pore 


A meeting of the General Committee of the Indian Science Congress Association 
was held at 3-15 P.M. on Friday, the 6th January, 1956, at the G. D. Shastri Hall, 
Agra College, Agra. 


Shri K. S. Hinge. 

Shri S. N. Kulkarni. 
Dr. N..G. Magar. 

Dr. G. G. Majumdar. 
Prof. K. L. Malhotra. 
Dr. Nirod Mukerji. 
Shri R. G. Mukherji. 
Shri H. K. Nandi. 

Dr. P. N. Nandi. 

Dr. B. Peters. 

Shri Shital Prasad. 

Dr. S. V. Puntambekar. 
Dr. V. L. S. Prakasa Rao. 
Shri V. R. Rao. 

Shri R. Rath. 

Shri Sahib Ram. 

Dr. S. P. Raychaudhuri. 
Dr. M. Santhappa. 
Prof. M. Sayeeduddin. 
Shri M. N. Sarin. 

Shri B. K. Sarkar—Treasurer. 
Shri B. R. Sehgal. 

Dr. Indra Sen. 

Dr. P. Sen. 

Shri S. N. Sinha. 

Dr. S. K. Sirear. 

Shri S. Swaroop. 

Dr. D. C. Tapadar. 

Dr. M. C. Tumin-kati. 


Prof. C. B. Singh Local 

Prof. P. N. Wahi Secretaries. 

Shri B. B. Joshi General 
Secretaries. 


Dr. U. P. Basu 


President, Dr. M. S. Krishnan, 
and informed the Committee 
Lal Hora was adopted at the 


d the Council held on the ist January, 


General Committee of the 
January, 1955. 
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Item 2—To adopt the Annual Report for 1955. 


Referring to the details about the visit of scientists from abroad to different 
parts of India, as given on pages 4 to 6 of the Annual Report for 1955, Prof. S. P. 
Agharkar stated that because of the very brief stay of such scientists at a place 
scientific personnel had little opportunity to come in direct contact with them 
for the benefit of exchange of thoughts and ideas. Quite a considerable amount 
of money was spent on the visiting scientists and it was desirable for the Associa- 
tion to arrange their programmes in such a way that their stay in India could 
result in some material benefits being accrued to research workers in the respective 
lines. 

Dr. M. M. Chakrabarty spoke in support of the views expressed by Prof, 
Agharkar and stated that the tour programmes of visiting scientists needed to be 
carefully arranged so that scientists in India would gain by their knowledge. It 
appeared that no section was consulted when the programme of a particular 
visiting scientist was drawn up. In order to make the visit of a particular 
scientist more fruitful it would be desirable to decide his programme in India in 
consultation with at least the President of the Section who was interested in the 
line of work of the scientist. 


Dr. A. C. Chatterji referred to the list of universities and institutes visited by 
the guests from abroad and expressed surprise that some very important univer- 
sities were not included in the itinerary. He wanted to know the agency that 
settled the programmes of visiting scientists in India. 

Dr. P. Sen pointed ont that if alk the institutes as mentioned on pages 5 and 6 
of the Report were taken into account it would be evident that the scientists 
actually visited more universities than were apparently visible in the list. 


Explaining the position about preparation of programmes of visiting scientists 
the General Secretary (Headquarters), Dr. U. P. Basu, pointed out that soon after 
invitations were issued to seven scientists in accordance with the list of invitees 
finalised by the Standing Committee for Visiting Scientists, a circular was issued 
to different universities and research institutes requesting them to offer suggestions 
as to how they would like to utilise the visit of the foreign guests. Besides, the 
information about the visiting scientists to a particular Session, as available up to 
the time of publication of the book-let entitled “General Information”, was pub- 
lished in that book-let and circulated to Members. Suggestions received from 
Members as also universities etc., were carefully considered in preparing tentative 
programmes of the scientists. The scientists concerned also usually made some 
suggestions about their programmes, lIn preparing any tentative programme the 
Wishes as expressed by a particular scientist was of necessity to be accommodated 
as far as possible. As for Prolonging the stay of visiting scientists in India 
endeavours were being made for long to obtain more funds Grom Government for 
the purpose. 


The President, Dr. M. S. Krishnan stated that while the official invitees of 
the Science Congress at present were seven in number, others were invited by the 
Government of India, and the Indian Science Congress Association was naturally 
associated in the extension of such invitations, Ag these invitations were issued 
to the Governments of the respective countries or the Heads of Taierea 
Agencies like the W.H.O., F.A.O. and the U.N.E.S.C.O., the Association had no 
choice in the selection of personnel sent by them. 


At this stage Prof. Agharkar stated that if the Association ` selected seven 
invitees it could well select such seven scientists as would be able to spend more 
time in India so that real benefits might result from their visit. 


Dr. Krishnan stated that the suggestion made by Prof, Agharkar was quite 


e Committee, 
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Prof. Agharkar then referred to the Five-Year Plan for the development of 


Weg activities of the Association as given in Appendix A and remarked that more 
money was proposed to he spent on visiting scientists and there was no provision 
for any amount for research work. 

Dr. S. K. Sircar pleaded that there should hav 


e been provision for the grant 
of research fellowships by the Association. 


The President, Dr. M. S. Krishnan, stated that the Council of Scientific & 
Industrial Research and the National Institute of Sciences of India were already 
there to look after and foster research work in different branches of science. 
Similar activities by the Indian Science Congress Association as well might create 
Í difficulties. 
Prof, K. L. Malhotra referred to the position of Membership of the Association 
i as given on page 8 of the Report and suggested that while giving the numbers 
of Members it would be desirable to indicate the numbers of Sessional Members 
and Student Members as well enrolled up to the date of printing the Annual 
Report. 


-N 


The President, Dr. M. S. Krishnan, stated that the suggestion made by Prof. 
Malhotra seemed quite appropriate and the Executive Committee would surely 
take it into consideration. 

Shri B. K. Sarkar explained the financial position of the Association as given 
in Appendix C. 

The annual report for 1955 was then adopted. 

Item 3—To announce the name of the General President for the Session to be 
held in January, 1958. 

The President, Dr. M. S. Krishnan, announced that Prof. M. S. Thacker was 
duly elected as the General President for the Session to be held in January, 1958. 
Item 4—To announce the results of election of ten members to the Executive 

Committee and seven members to the Council for 1956-57. 

The President, Dr. M. S. Krishnan, announced the names of the following 
members elected to the Executive Committee and the Council as shown for the 
year 1956-57 :— 


| Executive Committee. 


| 1, Prof. S. N. Bose, Calcutta. 6. Dr. A. K. Dey, Madras. 
A 2. Dr. C. S. Patel, Baroda. 7. Prof. J. N. Basu, Calcutta. 
, 3% Prof. P. C. Mahalanobis, Calcutta. 8. Dr. B. N. Prasad, Allahabad. 
4. Dr. D. R. Malhotra, Bombay. 9, Dr. P. Sen, Calcutta. 

5. Prof. K. N. Bagchi, Calcutta. 10. Shri S. N. Sinha, Calcutta. 
l Council. 
| l. Dr. B. C. Kundu, Calcutta. 5. Shri K. L. a pee 

: 5 i a. 

Í Ze De IN ING Ghosh, Calcutta. 6. Shri P. Guha, Se is 
| Sh Dr. B. P. Pal, New Delhi. 7. Dr. R. P. Sinha, Dhanbad, 
‘ i 4. Shri N. Adhikari, Calcutta. 
i 


Item S—To announce the names of the Sectional Presidents for the Session to be 


held in January, 1957 and Sectional Recorders for three years beginning 
from the Session to be held. in January, 1957, 
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The President, Dr. M. S. Krishnan, read out the following names of members 
elected as Presidents of the thirteen Sections as shown against their names :— 


Sections Names of Presidents 
1. Mathematics e ... Prof. K. Chandrashekharan, Bombay. 
2. Statistics wY .. Dr. P. K. Bose, Calcutta. 
ia 3. Physics ... ee .. Prof. K. R. Dixit, Ahmedabad, 
a 4, Chemistry ... Prof. S. M. Mehta, Bombay. 
Ei 5. Geology & Geography .. Dr. Bhabesh Chandra Roy, Calcutta, 
} 6. Botany ... .. Prof. S. N. Das Gupta, Lucknow. 
7. Zoology & DAORA .. Dr. M. B. Lall, Lucknow. 
8. Anthropology & Archaeology Dr. M. N. Srinivas, Baroda. 
9. Medical & Veterinary Sciences Dr. C. R. Das Gupta, Calcutta. 


10. Agricultural Sciences .. Dr. E. S. Narayanan, New Delhi. 
11. Physiology ... Dr. Inderjit Singh, Agra. 
11. Psychology & Educational 
Sciences .. Dr. S. M. Mohsin, Patna. 
13. Engineering & Metaltur. gy ... Prof. G. P. Chatterji, Howrah. 


The President, Dr. M. S. Krishnan, then read out the following names of 
members elected as Recorders of the twelve Sections for three years beginning 
from 1956-57 as shown against their names :— 


Sections Names of Members 
_ Mathematics as . Prof. S. M. Shah, Aligarh. 
Statistics ee .. Dr. N. M. Bhatt, Baroda. 


Physics an ». Dr. D. R. Bhawalkar, Sagar. 

hes ». Prof. K. V. Giri, Bangalore, 
logy & Geography -- Dr. G. W. Chiplonkar, Bombay. 

Zoolog -. Dr G. P. Sharma, Hoshiarpur. 

Anthropology & Archaeology Shri K. V. Soundara Rajan, New Delhi. 
eee, & Veterinary Sciences Dr. N. V. Bhaduri, Calcutta. 

ricultural Sciences .. Shri A. R. Khan, New Delhi. 

Dr. A. Roy, Mathura. 


meine e . Dr. B. De, Muzaffarpur. 
veering & Metallurgy .. Dr. H. N. Das Gupta, Dhanbad. 


r that the name of the Recorder 
tany would be announced later on. 


the names of the members of different Sectional Committees 
ssion to be held in January, 1957, elected by the respective 


IS Krishnan, ead out the following names of four 
of ae Sectional Committee in respect of Cach of 


Mathen matics 
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Sections 


2, Statistics 


Physics 


O2 


4, Chemistry 
5. Geology & Geography 

6. Botany 

7. Zoology & Entomology 

8. Anthropology & Archaeology 
9. Medical '& Veterinary Sciences 
10. Agricultural Sciences 


11. Physiology 090 Zo 


12. Psychology & Educational 
Sciences 


13. Engineering & Metallurgy 


Tem 7 —To announce the venue of the Session to be held in January, 
at the Statutory Meeting 
1956, the request of the 
Indian Science Congress 


of The President, Dr. M. S. Krishnan, announced that 
Ses Executive Committee held on the Ist. January, 
Wersity of Calcutta to hold the 44th Session of the 


$.c,—g 


PONE ARON HE EWN RH PONE ERN RON ERODE PONE PWR eN PHONE RON S 


Names of Members 


Dr. M. N. Ghosh, Calcutta. 

Dr. A. K. Gayen, Kharagpur. 
Mrs. C. Bose, Calcutta. 

. N. Lal, Patna. 

. D. Desai, Bombay. 

. S. Pandya, Baroda. 

D. Chatterjee, Calcutta. 

N. Ramachandran, Madras. 
. S. Datar, Hyderabad-Dn. 

. Ghosh, Allahabad. 

. K. Bhattacharya, Agra. 
Dr. A. R. Kidwai, Aligarh. 
Shri S. Roy, Calcutta. 

Shri M. S. Balasundaram, Calcutta. 
Shri K. Bagchi, Calcutta. 

Miss U. Sen, Calcutta. 

Prof. T. S. Sadasivan, Madras. 
Rev. Fr. H. Santapau, Bombay. 
Prof. S. Sinha, Agra. 

Prof. P. N. Mehra, Amritsar. 
Dr. P. N. Ganapati, Waltair. 

Dr. N. B. Inamdar, Bombay. 

Dr. B. K. Behura, Cuttack. 

Dr. (Miss) M. Chandy, Delhi. 
Shri Bhuban Mohan Das, Gauhati. 


is) 
Sat 
SEAS 


Shri Bhabananda Mukherjee, Calcutta. 


Prof. Sachchida Nanda, Ranchi. 


Shri Indera Paul Singh Monga, Delhi. 


Dr. P. G. Pande, Mathura. 
Dr. N. B. Roy, Calcutta. 

Dr. T. P. Sinha, Patna. 

. Mukherji, Calcutta. 

R. Prasada, New Delhi. 

. K. Mukerji, Barrackpore. 
. N. Chatterji, New Delhi. 
N. Bhaduri, New Delhi. 
N. Ray, ‘Izatnagar. 

S. Rawat, Mathura. 

N. Murthy, Izatnagar. 
Dr. G. C. Esh, Calcutta. 

Shri N. L. Dosajh, Jullundur. 
Prof. Maurice A. Hakim, Agra. 
Prof, V. K. Kothurkar, Poona. 
Dr. R. N. Rath, Cuttack. 

Dr. T. Banerjee, Jamshedpur. 
Dr. V. Cadambe, New Delhi. 
Shri B. K. Sarkar, Calcutta. 
Shri J. K. Choudhury, Calcutta. 


1957. 
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in Calcutta from 14th to 20th January, 1957, so that the centenary celebrations of 
that University might begin from 21st January, 1957, was acceded to. 

Prof. S. P. Agharkar remarked that if the conventional period of the Science 
Congress from 2nd to 8th January was changed to .l4th to 20th January for the 
next Session it would be difficult for most of the Members to attend the Session 
as all the Universities and colleges would remain open during the latter period, 
It would, therefore, be desirable either not to change the conventional period or 
to hold the working Session of the Congress from 2nd to 8th January as usual 
and the ceremonial one from 14th to 20th January. As a matter of fact Universities 
and colleges declared holidays during the last week of December and the first 
week of January with a view to offering facilities to Members of the National 
Cadet Corps for undergoing a training course. Members of the Association availed 
of this opportunity to attend the Science Congress. 

Dr. A. C., Chatterji stated that the Universities located in Northern India 
usually declared holidays during the period of the Science Congress Session at the 
beginning of January to offer facilities to the Members to attend it, although it 
was true that Universities elsewhere remained closed for the training course 
conducted by the National Cadet Corps. The best way out would be to write to 
the Universities located in Northern India, which declared holidays for the Science 
Congress to open on the 2nd and close again on the 13th for a week or so in 
order to offer facilities to Members of the Indian Science Congress Association 
to attend the 44th Session. A letter should also be addressed to the authorities 
of the National Cadet Corps to arrange their training course in such a way as 
would enable the Universities to remain closed for the period from 14th to 20th 
January, 1957, so that Members who were desirous of attending the 44th Session 
might do so during this period. 


The suggestion of Dr. Chatterji was accepted. 
The meeting terminated with a vote of thanks to the chair. 


U. P. Basu, 
General Secretary, 
Indian Science Congress- Association. 
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PROCEEDINGS OF THE MEETING OF THE COUNCIL OF THE INDIAN 
SCIENCE CONGRESS ASSOCIATION HELD AT 3 P.M. ON 
SUNDAY THE 1ST JANUARY, 1956, AT THE LIBRARY 
HALL OF AGRA COLLEGE, AGRA. 
j The following members were present :— 
| 1. Dr. M. S. Krishnan—President 12. Dr. K. Nagabhusanam. 
f in the Chair. 13. Dr. B. N. Prasad. 
par. J. N- Basi. 14. Dr. S. P. Raychaudhuri. 
| 3. Dr. J. L. Bhaduri. 15. Prof. M. Sayeeduddin. 
ps 4. Prof. i J. Bhatt. 16. Prof. J. M. Sen. 
5, Shri K. L. De. 17. Prof. R. N. Sen. 
6. Dr. T. N. Ghosh. 18. Shri S. N. Sinha. 
7. Shri P. Guha. 19. Prof. M. S. Thacker. 
8. Dr. B. C. Kundu. 20. Dr. W. D. West. 
9. Prof. P. C. Mahalanobis. 21. Prof. C. B. Singh—Local Secretary 
10. Dr. B. Mukerji. 22. Shri B. B. Joshi} General 
11. Shri R. G. Mukherji. 23. Dr. U. P. Basu Secretaries. 
Before the commencement of business the president, Dr. M. S. Krishnan, 
feelingly referred to the sad demise of Dr. Sunder Lal Hora, and the following 
resolution was adopted, all the Members standing for a minute in silence in respect 
to the memory of the departed soul :— 

“The Indian Science Congress Association is deeply grieved at the sad and 
sudden demise of Dr. Sunder Lal Hora, an eminent scientist and an able 
organiser. He was a Life Member and a Past General President of the 
Association and a valued Member of its Executive Committee. The Indian 
Science Congress Association records its sense of irrepairable loss and conveys 
its heartfelt condolence and sympathy to the members of the bereaved family.” 

| Item I—To confirm the minutes of the meeting of the Council held on the 3rd 
i January, 1955. 

| CONFIRMED. 

| Item 2—To consider the Annual Report to be presented to the General 
| Committee. s 

| The General Secretary, Dr. U. P. Basu, placed on the table a copy of the 
ip 


Annual Report of the Association for 1955. A copy of the report was also supplied 
í to all the Members present. Ý i ERE 

Speaking about the Report Dr. U. P. Basu stated that it contained only fac ua 
data about the affairs of the Association, and invited comments from Members, if any. 
ailable, it was agreed that the 
(Head- 


| As no comments were immediately av 
Members could offer suggestions in writing to the General Secretary 
quarters). 
Item 3—To consider the ways 


. the Indian Science Congress Association. 
The General Secretary, Dr. U. P. Basu, placed on the table two letters, one 


4 
. 
| dated the 16th December, 1955, from Prof. S. P. Agharkar and the other dated 
į 


À the 16th D N. Mukherjee. Explaining the contents 
à > ; 
h December, 1955, from Dr. J i a R Ei: 


he British Association for the 
August to 7th September, 1955. 
ouncil calling for their sugges- 


and means for the improvement of the work of 


about their delegation to the last meeting of t 
Advancement of Science held at Bristol from 3ist 
This was circulated to all the Members of the C 


| of the letters Dr,.Basu stated that Dr. C. S. Pate 
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tions. Prof. Agharkar had suggested in his letter that the Sectional Committees 
had become unwieldy and needed re-organisation for functioning in a more effi- 
cient manner. While in England and elsewhere the Sectional Committees were 
small and could plan and. arrange the programmes in a better way, the Sectional 
Committees of the Indian Science Congress Association could do nothing except 
electing the Sectional Oilicers and Members of the Sectional Committees. Dr. JN 
it Mukherjee had suggested in his letter that it was necessary to review the work 
of the Indian Science Congress periodically. The Members themselves should 
question, feel the need for and support the measures for improvement. ‘This 
question should be an item for consideration at the meeting of the General Com- 
mittee which should meet twice during the Session: once for consideration of 
formal business and a second time for consideration of subjects of general in- 
terest. 

Initiating a discussion Dr. W. D. West stated that Part III of the Proceedings 
was gradually getting bulkier. Numerous papers were presented at the Session 
for reading and their abstracts were published in advance in Part III. It was, 
however, doubtful whether even ten per cent of all the papers contained results 
of original research work. The work of the Sections could be immensely improved 
if proper discrimination was exercised and the number of papers presented at 
eee the Session could be restricted, 

Reading out the relevant portion of the Report on the delegation of Science 
Congress delegates to the last meeting of the British Association, Dr. U. P. Basu 
stated that there was no reading of papers from the delegates present at the 
British Association meeting. Fach Section went straight for discussion of some 
topics of interest according to a pre-arranged prograinme, 
The President, Dr. M. S. Krishnan stated that the position about the presen- 
i! tation of papers needed careful consideration. It was desirable to study the question 
from all aspects involved and to decide whether to go in for papers or for 
symposia would be more conducive to the promotion and advancement of science 
in India. ] s 
i Dr. B. C. Kundu pointed out that printing of abstr 
unpetus to research workers, and 
reading at the Science Congress 
should be continued. 


a Prof. M. S. Thacker suggested that a Sub-Committee should be formed to 
È study the question of submission of papers for reading 
i 

| 


acts of papers provided an 
as such the practice of submitting papers for 
Session and the publication of their abstracts 


at the Session as also to 
e Sections or the Association 
present position from all aspects 
€ should be two meetings of the 
ave a wider scope for discussion of 
iew to making concrete suggestions 


suggest ways aud means for improving the work of th 
as a whole after a thorough examination of the 
involyed. Prof. Thacker also suggested that ther 
Council in a year, so that the Members might h 
the work being done at the Association with a v 
for its improvement., ' 

Dr. B. Mukerji welcomed the suggestion made by Prof. Thacker, He however, - 
pointed out that holding of two meetings t 


; ‘ : as at present 
would involve the question of paying the travel expenses to Members. So far as 
the meeting of the Council as held a 


there might not be any difficulty for members to attend, 
usually came to attend the Session. But if a 
held during any other time of the year and if it 


» Were paid travelling 
a might be approached 
members of the Council 
€ venue of the Session. 


allowances to attend the meeting. The Government of Indj 
for location of funds for payment of travelling allowances to 
to attend one meeting in a year held at a place other than th 
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Dr. B. N. Prasad also expressed his opinion in favour of hol 


if i ding two meeti 
of the Council in a year, if it w g ings 


1 as agreed to pay travelling allowances to the members 

| of the Council for attending atleast the meeting to be held a few months before a 

| Session, preferably sometime in August. 

| Prof. P. C. Mahalanobis referred to the symposia as were being usually held 

i during the Session and pointed out that these permitted little scope for ex-tempore 
discussions. Elucidating, he stated that the type of discussions he had in mind 

could be termed as ‘round the table discussions’. 


A 


In arranging such discussions it 
i was not necessary at all to send advance notes. Participants should just sit round 


| a table and hold discussions amongst themselves on certain topics of scientific 

> interest exchanging thoughts and ideas to mutual advantage and enlightenment. It 
was not obviously possible to change the present system of holding symposia over- 

| night. One or two such ‘round the table discussions’ could perhaps be tried in 

S 7, certain sections. To make such discussions more fruitful one or two visiting scientists 
interested in the line or in the topics might be invited to participate in the discus- 
sions. A Sub-Committee, however, should go into the details of all the questions 
taised in the meeting. 


After a thorough discussion it was agreed that a Sub-Committee consisting of 
the President, Dr. M. S. Krishnan, Prof. S. P. Agharkar, Prof. M. S. 
Thacker, Dr. B. Mukerji, Dr. B. N. Prasad, Shri B. B. Joshi (General 
Secretary—Outstation), Shri B. K. Sarkar (Treasurer) and Dr, U. P. Basu 
(General Secretary—Headquarters) as the Convener should be formed to 
suggest ways and means for the improvement of the work of the Association. 
It was also agreed that the terms of reference of this Sub-Committee should 
be the following :— 

(1) To review the work of the Association with reference to publication of 
abstracts of papers; 

(2) Desirability of having regional meetings of the Indian Science Congress 
Association ; 

(3) Holding one or two~‘‘Round the Table Disccussions” as suggested by 
Prof. P. C. Mahalanobis in some sections associating one or two visiting 
scientists with them. 

ltem 4—Miscellaneous— 

(A) To formulate suggestions to be forwarded to the Language Commis- 
sion in regard to the question of gradual replacement of English by 
Hindi in India. 


| The President, Dr. M. S. Krishnan informed the Committee that at the meeting 

of the Executive Committee held earlier in the day, it was decided that a Sub-Com- 

$ mittee, should be formed to go into the question of progressive replacement of 

f English by Hindi in India. The question would be referred to the next Executive 

Committee for selection of the personnel of the Sub-Committee. 

fos, die Geel Sty, tenure eB sill ee Sta 
ular issued to all the members of the council o 


| a T 
! a few suggestions had so far been received from the following members of the 
Council ;— ' 


Prof. S. P. Agharkar. 

Dr. D. D. Karve. 

Prof. P. Roy. 

Prof. J. M. Sen. 

The meeti SS ene, i -te of thanks to the Chair. 
eting terminated with a vote o a TB cB 


General Secretary, 
Indian Science Congress Association, 


5 G9 
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PROCEEDINGS OF THE ANNUAL MEETING OF THE COMMITTEE 
ON SCIENCE AND ITS SOCIAL RELATIONS. 


The Annual Meeting of the Committee was held at the S. N. Medical College 
Lecture Theatre at Agra on Tuesday the 3rd January, 1956, at 2-15 P.M. More than ' 
16 members of the Committee were present and after the formal meeting of the | 
Committee more than 60 members of the Indian Science Congress attended the i 
lectures delivered by Dr. B. K. Kar and Dr. V. Cadambe organised under the } 
joint auspices of the Committee on Science and its Social Relations and the Science í 
Club of Calcutta. : 

| 
| 


COMMITTEE ON SCIENCE AND ITS SOCIAL RELATIONS 


At the commencement of the meeting a reference was made to the death of 
Dr. S. L. Hora who regularly attended and presided over some of the meetings of 
the Committee in past vears. 

The Convener (Prof. J. M. Sen) presented the Annual Report for the year 
1955, which was adopted. 

The Committee recommended to the Executive Committee of the Indian Science 


$ Congress that the Committee on Science and Its Social Relations for the year 1956, 
G be constituted as follows :— 


1. President (Ex-officio). 

2. General Secretary Headquarters (Ex-officio). 
3. General Secretary Out Stations (Ex-officio). 
4 
5 


Treasurer of the Indian Science Congress, 


to 17. Sectional Presidents of the 13 Sections of the Indian Science Congress 
elected for 1957 Session (Ex-officio). 


18. Dr. S. P. Agharkar (Poona). 34. Dr. Subodh Mitra (Calcutta). 

19. Prof. S. N. Bose (Calcutta). 35. Dr. A. Rahman: (Hyderabad). 

20. Shri Nirmal K. Bose (Calcutta). 36. Dr. S. V. Subba Rao (Hyderabad). 
F Dr. K. Chandrasekharan (Bombay). 37. Dr. S. C. Seal (Calcutta). 


Dr. B. C. Guha (Calcutta). 38. Prof. M, N. Saha (Calcutta). 


. J. C. Ghosh (Delhi). 39. Dr. Suhrit Sinha (Calcutta). | 
Dr. K. N. Gore (Agra). 40. Dr. Indra Sen (Pondichery). 

r. B. K. Kar (Barrackpur). 41. Dr. Subrahmanian (Mysore). 

V. Cadambe (Delhi). 42. Dr. R. Prosad (Patna). 

wan Annanda Kumar 43. Dr. K. R. Sen (Calcutta). 


(East Punjab University). 44. Prof. M. S. Thacker (Delhi). 

N. Mukherjee (Calcutta). 45. Dr. A, C. Ukil (Calcutta). 
46. Dr. D. N. Wadia (Delhi). 
47. Prof. Suhrid Mitra (Calcutta). 
48. Dr. W. J. Ellis (UNESCO). 
49. Dr. J.D. N. Versluys (UNESCO). 
50. Prof. J. M. Sen (Calcutta). 


few words about 
h it is popularising 


aN 


— 
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Dr. V. Cadambe then read a paper on Energy Resources of the World with 


special reference to India and with particular reference as to how they could be 
developed for the good of the mankind. 


With a vote of thanks to the speakers the meeting dissolved. 


J. M. Sry, 
3rd January, 1956. Convener. 


ANNUAL REPORT OF THE COMMITTEE ON SCIENCE AND 
{TS SOCIAL RELATIONS FOR THE YEAR 1955. 


The last Annual Meeting of the Committee was held at Baroda College Building 
on the 5th January, 1955, at 2-15 P.M. More than twenty Members of the Committee 
were present. Dr. S. L. Hora presided. After the adoption of the Annual Report 
for 1954, presented by the Convener, the personnel of the Committee for 1955 was 
recommended for approval of the Executive Committee of the Indian Science 
Congress. At the conclusion of the meeting of the Committee two lectures were 
delivered by Prof. M. S. Thacker of Bangalore and Mr. Ti Chao Pai of China. 
Prof, Thacker spoke on “Electrical Energy in the Service of Man” and Mr, Ti Chao 
Pai spoke on “Social and Economic Reconstruction of China’. Over 150 Members 
of the Indian Science Congress were present at the lectures delivered by Prof. 
Thacker and Mr. Ti Chao Pai. A’ symposium on “Some aspects of Science and 
Its Social Relations’? was held on the 7th January, 1955, in the Section of Psycho- 
logy & Educational Sciences. The Convener submitted a paper which formed the 
basis of some discussion on the subject. The proceedings of the Annual Meeting 
held on the 5th January, 1955, were published on Part I and the Convener’s 
(Prof. J. M. Sen’s) paper on “Science and its Social Relations” was published in 
Part IV of the Proceedings of the Baroda Session of the Indian Science Congress. 
The last year’s Annual Report contained a note on the aims of Science Teaching 
which was also published in Part I of the Proceedings of the Indian Science 
Congress held at Baroda. The Convener was asked by the Committee to present 
at the next Session of the Congress to be held at Agra a short paper or a note 
on Scientific Education as a part of Life’s Vitality in reference to social and 
moral environment. The note prepared by him is given below. 

s the purpose of Education. Life 


In the broadest and simplest terms, Life i : 
function of the self, is our goal. 


more abundantly, for all and every aspect or S E 
But, simple as this statement may appear, nevertheless it covers infinite ignorance, 
because we know so little of what Life really is and means. A Ithough itis ele 
Most intimate subject of our experience, it remains miraculous, intangible, unseen, 
and unknown. The little we know of it seems to die as soon as we grasp it 
consciously in the attempt to make it more securely our own. We can, as it were, 
frame life within the limits of the known, as light within lantern, but that is to 
lose it and not to hold it fixed. We can know all about lanterns, and that P 
be too much, since they can swamp the light. But it is the living spirit, H 
enduring flame of every human torch, which Education must nourish and 
encourage, R 


How is this to be done? The answer may first be expressed negatively : 
namely, not by the direct method of mechanical efficiency- We must not me 
any living objective by the direct use of POWST for efficiency may promote E 
Progress of dead things, but it will not stimulate the growth of living ones. r 
will hoard successfully irk it will not create. For instance, knowledge may = 
amassed efficiently, but not wisdom; wealth, but not health; power, but not love; 
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material things, but not happiness. This is because knowledge, wealth, power, 
and all material assets are not alive and so may be caught and collected to advan- : 
tage, but living things such as wisdom, love, health, and happiness must be wooed ; 
in quite another way. 

Tf Education is to be alive, it must itself be endowed with the creative miracle 
of growth. This requires the intimate association of seed and soil, darkness and 
light, teacher and pupil, past and future, mind and body. 


We must remember that however much we may desire to stress the importance 
of relationship and the value of service to the community, it is the self that counts, 
because it is the self that is to grow more creative and more alive in fuller inte- 
gration, The self is one, in the sense that the individual is one who can say 
‘J am’ and have a name. Hach one of us, however, is also two, having two aspects 
related as heart and head, female and male, artist and mechanic, mystic and 
soldier, or impulse and conscience. From their relationship, coupled and wed, there 
springs the living third, the self’s own ‘soul’ or growing point. 


The two opposites are neither to be confused nor identified, but to be recognised 
as opposite, held separate, and then grouped in the relationship of love. ‘This 
applies to all related couples, both within the self and between different selves, 
such as in the case of teacher and taught. This is, therefore, the only way of 
living truly and wholly in a community, where all are to be relative and none 
absolute, all moving and none fixed, all included and none left out. 


To carry the self’s differentiation a stage further, it may be subdivided in 
terms of its four ‘psychological functions’ or ‘conditions of experience’. ‘These 
may be called respectively : 


(1) Intuition (spiritual ‘body’) 
(2) Thought (mental body’) 

(3) Feeling (emotional ‘body’) 
(4) Sensation (physical ‘body’) 


From this complex relationship, there springs the fifth, which is the living flame 
for which we are to seek. ‘The term ‘body’ is used for each of these conditions “ 
x of experience in order to make plain the fact that not one of them is in itself 
= necessarily ‘better’ than any other, it is the wholeness of each and all which 
matters most. Each one of these ‘bodies’ is a part of the whole Self and is to 
be developed in relationship with all the others. They are equally ‘real’ accord- 
ing to their own conditions and equally worthy of ‘education’ in the service of 


the whole. 
_ Let us summarise our criticisms as to what i 
the point of view of its creative vitality : 

It pursues too small a purpose. 
ethods, seeking 


s wrong with Education from 


) It is partial instead of total in its aims 
the best for a purpose’ instead of ‘the wholeness of life’. 


Tt cuts life and people into unrelated parts, and so 


; increases conflict 
the self and between groups. 3 


i Thus it makes not peace but war. 
Its exclusiveness cuts out other equally 


IET As important ways of experience 
ntuition, feeling, and sensation) t 7 Eo 


» because it is afraid of them, favouring in 


to be ‘in the air’, instead of coming 
and in adaptability to constant change of 


__ : 
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To illustrate more clearly what I mean by the creative method let us re 
J arrange the four psychological functions to which I have aleea referred 
4 (Intuition, Thought, Feeling and Sensation) upon the form of a cross :— 


Il. THoucHr 


(Mental body) 


M. INTUITION uses ssseesseeesecsseessenenneecsesesecs : ination ae Ill. FERLING 
(Spiritual body) ; (Emotional body) 


IV. SENSATION l 


(Physical body) | 


This system, however, is still static, but it can be made to live in our minds if 
we run an arrow from Intuition to Feeling, which will enable us to realise that 
it is our feelings (the arrowhead of experience) which are our growing point of 
impact upon the moving ‘now’ of time. Feelings are the touch we keep with 
reality, by means of sensitiveness within ourselves to every moving detail. Thus, 
it is the ‘feeling of life that counts, not the ‘thought’ of it, inspite of Descartes’ ' ! 
dictum to the coutrary. 
| Next, let us imagine that Thought is to act as the father and Sensation as the 
mother of the child Feeling, which is to be born of their union. These two, which 
are derived from our objective information about reality, then form the basis which 
sets the state of tension. Intuition and Feeling form the arrow, cross-wise, of our | 
subjective responsiveness to such information, which has been sensitively and 
accurately received :— 
i 


II. ¢HouUGHT 


amomo | a 


IV. SENSATION 
This pattern portrays the whole of self in creative action, sensitive, balanced, 
responsi ; 
pa adaptable, and strong. 
ri Aese four in their relationship create the 
ae or less abundance, in creation and experience. 
at we make this grow? 
com a) gi urpose. The all-round child is not 
Petitiveness, or egotistic ambition. We must le 


S.c.—9 


he fifth, which is Life, manifest with 
Our problem then becomes : 


to be taught in terms of “progress, 
arn to fail as well as to succeed, 
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to lose as well as to gain, to feel as well as to think, which is the proof of all 
rork as well as in play. Our 


me * good sportsmanship in life as well as in school, in w 

Be. task is therefore circular and not ‘up and up’ in an ascending curve of progress to 

; perfection. Only the wholeness cau really be the best and no partial purpose will 
suffice, if our aim is Life. 

(b) Wholeness. ‘This requires a ‘love-your-enemy’ technique of all-inclusiveness, 
where nothing is to be rejected and no part of self left out. In practice, this means 
that all teaching is to be ‘provocative’, and all mistakes ‘indicative’, i.e. it is more 
important to see which way -the cat jumps and why, than that it should always 
jump mechanically right. The aim of punishment therefore becomes corrective 
and creative, rather than aggressive or repressive. Like every form of teaching, 
it should be as ‘positive’ as possible, so that it can be ‘positively’ received. 

Bs ` (c) “Lets see’. Illumination is the keyword of this teacher’s method, The 
i light is to be used for seeing with, not burning by, for it is light that we require, 
not heat. The light also needs to be frequently directed in such a way that we 
can see for ourselves and illuminate our own dark places. 


wire 


Mom 


“3 (d) Time must always be a law in the living process of growth, for Time is 

a e always a fact of all relationships. To he untimely is to be a bad teacher, inspite 

bess of every other virtue. It takes very little time to fertilise the seed, but growing 
is a much longer and more arduous process. 

Br (e) Central Principle. There must be some central principle, call it what you 
i will, ‘Life’, ‘Community’, or ‘God’, to make the parts cohere and give meaning to 

the whole. . 


(f) Keep Moving. Life is not fixed, but too often Education is, Life does not 
hoard (that is disease), but too often Education does, Life is circulation, and so 
must Education be also. 


_ The task of Education, as I see it for our time, is to teach us how to live in 
commonwealth in our community, which includes not any less than the brotherhood 
mae of all mankind. Our aim, therefore, is to be not less than whole, within our 
selves, amidst the clamouring responsibilities of all our innumerable relationships. 
e are to be as one, but this cannot be until our differences are all at first accepted 
then united within the all-embracing circle of this common aim. Life today 


ands our service, each according to his gifts, not for ourselves alone, but for 
whole community in which we live. 


A J. M. SEN, 
Convener of the Committee on Science 
and Its Social Relations. 
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“ENERGY SOURCES OF THE WORLD” 


v. CADAMBE, M.Sc., M.S. (Cal. Tech.), A.F.I.Ae.S. (U.S.A.), A.F.R.Ae.S (Lond.) 

| M.I.Struct.E. (Lond.), M.1.E. (Ind.), M.Ae.S.I., M.I.I.M., F.N.I A 
Head of the Division of Applied Mechanics, 

National Physical Laboratory of India, 

| New Delhi. 


| . Mr. President Prof. Sen, friends, ladies and gentlemen, I deem it 
a great honour to have been invited to deliver the annual lecture under 
f the auspices of the Committee on Science and its Social Relations during 
the 43rd session of the Indian Science Congress at Agra. I have chosen 
“Energy Sources of the World” as the subject of my talk today in view 
of its great importance in modern life. The time at my disposal being 
very short, I am not hopeful of doing full justice to this vast subject. 

Man’s early urge to use sources of energy other than those of his 
own body probably arose from his inherent laziness—why work so hard? 
So, he enslaved the more tractable animals. His inventiveness, whetted 
by his initial success, was then turned to inanimate form—wind and 
falling water. He found that their employment not only’ made life easier . 
it also made it better. Machines were invented, the concept of energy 
emerged, steam was put to work—and suddenly, after thousands of years 
of doing work only with the muscles of men and animals, men found 
that a piece of burning wood or coal could take the place of many slaves 
or horses or oxen. From that time on, happiness and leisure for all men 
became a possible goal, not a crazy dream. 

Civilisation now readily depends on a copious and continuing supply 
of energy. It is generally believed that the eventual peace of the world : 
tests substantially on the equitable distribution and maintenance of supplies 
of goods and services from industry for the benefit of all men. So, the 
problem is whether there is enough supply of energy for the growls 
Population of the world and a living standard which is continuously rising. 
| Before Nuclear Fission was discovered in 1939, it was the general 
DA belief of scientists that the only potent source of energy for future 
Would be the Sun, After the discovery of Fission and the rapid develop- 
Ment of atomic energy it appears that the enersy derived from fission S 
fusion will play an important role for some time at least. Although 1 


may sound fantastic to a layman if he is told that anday ashen, m 
all our fossil sources of energy will exhaust, it 1S clear to scientists 


these sources will not last more than 4 few centuries, if we go ot ae 
suming them at the present rate. It is, therefore, very essentia 
t 2-15 P.M. jn the Lecture ‘Theatre 
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Association at its 43rd Session 
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we should look towards a perpetual source of power, which is evidently 
the Sun as even our fissible elements also will not last as long. Keeping 
these considerations in view, a brief survey of our present sources of 
power has been made followed by a more detailed discussion on the future 
sources of energy. 

Before coming to the various energy sources, it is necessary that we 
should have an estimate of the world population in future and also the 
energy requirements for that population basing our present standard of 
living as a minimum. 


POPULATION 


By 1950, population of the world had reached 2'4 billions. The rate 
of growth has increased steadily from 2 per 1000 per year in 1650 to 11 
per 1000 per year in 1951. It is still increasing. In fact, it has been 
very recently estimated that there are on an average 88,000 births per day. 
The origin of fertility patterns are not yet understood. Attempts to predict 
the growth of even massive population have proved unreliable. However, 
if a reliable prediction of what population will do is not yet available, it 
does not follow that it is equally impossible to estimate the maximum 
plausible population 50 and 100 years from now. 


World population may follow one of these courses during the next 
100 years. 


1. The present growth cycle may end followed by a declining 
growth rate. 

2. The present growth cycle may end followed by an increasing 
growth rate. 


3. The present growth cycle may continue to evolve in an 
ordinary way. 
Perhaps it can be argued that the first course is as plausible as any. 
We know that the present rate of growth is temporary. If it continued 
for a few thousand years, the entire earth’s surface would become a solid 
mass of quivering human flesh. Eventually there will come some con- 
trolling and restraining influences even though at the present moment 
it may not be possible to visualise them. Malthus (1798) 
this and argued that population tends to increase geometrically, the food 
supply can increase only arithmetically. Let the ultimate td supply 
be limitless; still its increase must progress less than geometrically— 
a positive check on population growth. : 
After careful considerations, it has been estimated that the maximuin 
world population in 2000 A.D. will be between 6 to 8 billions. Such large 
increase in population would not only mean a higher demand for energy 
even the per capita requirement of energy will be raised due to the natural 
desire for higher standard of living. The problem of future energy supplies 
is of such scope and complexity that it cannot be visualised or 


í 7 realistically 
handled except on a world basis. ‘The energy requirements for whole 


tried to visualise 
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century should be taken into account for Proper appreciation of this subject 
because if a major problem develops during that time 


its solution ma 
depend on work that should be started now. j 


WORLD’S ENERGY DEMANDS 


It has been predicted that our energy requirement will have increased 
by one and a half times in 1975 and by three times in the year 2000 A.D. 
So by the end of this century the world is likely to require the energy 
equivalent of 7 to 8 billion (10°) tons of coal a year as compared to our 
present usage 1'7 billion tons a year. This indicates that the rate of 
increase is likely to be very high. The principal governing factors will 
be the rate at which world output increases (population growth and increase 
in per capita productivity), extent of industrialisation, changing efficiencies 
in energy production and use and climate of the areas in which develop- 
ment takes place. 


PRESENT ENERGY SUPPLY 


Any practicable increase in world energy requirements for the rest of 
this century can, if necessary, be met from present conventional sources 
like wood, coal and oil. The stores of coal and petroleum in the earth's 
curst are the accumulation of quantities of energy collected over geologi- 
cal periods of many millions of years by nature’s method of saving a very 
small, part of the energy received from the Sun. The rates at which 
coal and petroleum are now being used are very great in comparison 
With the rates of accumulation. If this is the position, there will even- 
tually come a time, when the reserves of stored energy will be exhausted 
and mankind will have to depend solely on the income. With an increase 
in the population and the drive to improve the average standard of living 
the demand for energy in the form of heat and power is certain to go on 
Increasing, 


FUTURE RESOURCES 


ur Rac fuels will exhaust some 


Having ion that o : : 
ng come to the conclusio which will give 


e 
day or the other, we naturally look towards a source 
“nergy indefinitely. ‘The sources in view are 


The Sun 

Wind 

Oceans 
Terrestrial heat 
Atomic Energy. 
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THE SUN 


This is the primary source of energy available to the earth. The Sun 
is radiating energy at the colossal rate of 5x10" h.p. even at this rate 
its stock will last for at least 10 million million years but only about two 
thousand millionth part i.e. 25x10 h.p. is available to the earth. 
Assuming that it would be possible to retain one tenth of this energy, 
allowing nine-tenth for loss due to reflection, absorption in the atmosphere 
and for changes in intensity due to changing angle of incidence, there 
would be available 25x 10%? h.p. This quantity is equivalent to the heat 
of combustion at 100 per cent efficiency of 17 million million tons of coal a 
year. ‘This is an enormous income of energy ; but it arrilves in such 
forms, including vegetation, water power, wind and sunlight that it has 
so far not been practicable or economic to harness more than a minute 
fraction for use. At present, the stores of fossil fuels particularly coal 
and petrolium can be used more easily and at relatively low cost. 

It has been estimated that with some mechanisin collecting 10 per 
cent of the radiant energy reaching the earth and with an efficiency of 
10 per cent in converting the collected energy into useful form, an area 
of about 360,000 sq. miles would be sufficient to supply the power require- 
ments of the world but over this large area, the intensity of radiation 
at the earths surface varies considerably from place to place and with time 
of day, period of year and changes in weather. 

Radiation from the Sun has been used to a small extent in some parts 
of the world, for example in evaporating solution of salt for providing 
hot water for houses and for cocking food to some extent. On an average 
the radiation received at the surface of the earth in the temperate zone is 
about 2000 B.T.U. per sq. ft. per day. This means that an absorbing 
surface collecting the radiation with an efficiency of 10 per cent over atl 
area of 100 sq. ft. would collect 20,000 B.T.U which under suitable con- 
ditions could provide a household with 20 gallons of hot water per day. 
Other possibilities include the collection of the energy in useful forms by 
thermopiles, photoelectrical or photo chemical ‘cells, Only in exceptional 
cases, however, and then on a very small scale, it is likely that 


systems of this kind could complete with nature’s method- of photo- 
synthesis through vegetation. 


WIND POWER 


It is estimated that 2 per cent of the sun’s radiation is converted into 
kinetic energy of the air. If this means 2 per cent of radiations reaching 
the earth, the kinetic energy of air is equivalent to about 30,000 million 
million k.w. hr. a year, or to the thermal energy of combustion of 34 
million million tons of coal a year. Another estimate is that the world 
resources of wind power that might be used could provide 1500 million k.w. 
or 13 million million k.w. hr. a year which is equivalent to the energy 


of combustion of 1500 million tons of coal a year. 
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variable nature 


Harnessing the tides is far more 


water at high 


| can be possible to drive water turbines. 
| have been made and it is hoped that tidal power wi 
| able for generating electricity. 

| The theory of utilising the difference of tem 
simple, because it is possible to run a 
of temperature. Efforts in this direction 
ec French Engineer. After repeated failure 


Further it was 


ind velocities are from 8 to 25 miles per hour and some places 
uitable for this purpose but then too there may be periods when 
| the velocity never reaches 8 miles per hour. 
The possibilities of generating power on a larger scale have been 
considered in several countries and experimental generators of capacities 
upto 800 k.w. have been built in the U.S.A. and U.S.S.R. 


In fact, there are only three known methods of harnessing the power 
from the oceans : the first is the power from the waves, second the power 
from the flow of tides and third, the power that may be realised from the 
difference of temperature between surfac and deep water. 
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being dissipated at an extremely low rate owing to the highly insulating 
property of the earth’s crust. 


It is found that with increasing depth from the earth’s surface there 
is a rise in temperature. At the greatest depth at which temperature 
have been measured, nearly 3 miles in a boring in Texas U.S.A. the 
recorded temperature was about 120°C. It has been calculated that at a 
depth of 500 miles, the temperature is probably in the region of 1400°C. 
The difficulty is to collect any appreciable part of this heat energy for 
use on the surface of the earth at a cost which is not prohibitive. It is 
unlikely however that in the forseeable future there will be any substantia] 
development in harnessing terrestrial heat. 


ATOMIC POWER 


Since the discovery of nuclear fissions in 1939 it is now possible to 
generate power from fissible materials like U235 by bombarding it with slow 
neutrons. As the process involves the ejection of 2 to 3 secondary 
neutrons per fission, it has become possible to get vast amount of energy 
on account of chain reactions because every fission releases about 200 Mev 
of energy. It is possible now to control this reaction in modern ‘Atomic 
Reactor’. It is estimated that one pound of U*** in this process is equi- 
valent to the energy of combustion of 1500 tons of coal. 


The first development of useful power from nuclear energy is likely 
to use standard methods. ‘Ihe heat developed in a nuclear reactor will 
be transferred by a working fluid to a steam raising boiler feeding a con- 
nected power plant. Tremendous amount of work has been done regarding 
atomic reactors mainly in U.S.A., U.S.S.R., U.K. and Canada. In this 
connection, it is better to quote a few lines from Sir John Cockroft, ‘I'he 
development of nuclear energy is now emerging from the stage of early 
experimental plans and feasibility studies to the constructions of the first 


large scale nuclear Power stations. ‘These Power stations will give us 
our first operating experience of nucl 


on the technological development wh 
bower will be strictly competitive wi 
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of helium by hydrogen. In fact this is the main source of energy obtained 
from the Sun. 

During the presidential address of the Atoms for peace conference at 
Geneva, Dr. Bhabha has made a bold prediction that it may be possible 
to harness energy of the hydrogen bomb (thermo-nuclea) in the next fifty 
years. Whatever may be the results of these experiments, it is definite that 
energy from atomic nuclei will play a very important role in future. 


ROLE OF ELECTRICITY 


Cheap power is the cry of the day. Coal, oil and waterfall have, 
indeed, changed the entire picture of the present age. Since the discovery 
of electricity, the relation of man to his environment has radically changed 
and our standards of comforts have also been enormously raised. But it 
had an unfortunate effect too. The discovery created a bigger gap in the 
eroups of people of the world because the nations that invented tools to 
generate electricity with the help of coal, oil and waterfall improved their 
national life by gallops, leaving countries like ours and others in Asia 
and Africa and elsewhere far backward from every point of view. A 
comfortable house or a decent income or a neat township—all depend 
upon the availability of cheap power as much as building up a strong 
navy ot a land or the airpower. This gap in the standard of living and 
the physical strength of the nations seems to have been caused directly 
by the fact that some nations could not take advantage of these national 
assets and had no knowledge to generate electricity for their use while 
others did not know all about it and possess the facilities to utilise it. 


LABOUR SAVING DEVICES 


India today faces problems of vast magnitude in the development 
of her social and economic conditions. Economy based on handlooms 
and primitive agriculture will never raise the standard of living of common 


man above subsistence level. So, agriculture should be industrialised not 


only to suit Indian conditions but also to produce enough for the growing 
e comorts and amenities of 


Population in the country. In order to get th : 
life, the amount of work necessary according to modern standard. is 
beyond the capacity of man and animal power. The we ie oe 
employ for this purpose labour saving machineries. India does 2 = 
that to the same extent. Hence India can not enjoy the Sae eee ae 
and amenities as the western countries do. If India aspites o T : 
Status of a rich nation she must adopt the policy o wore a a a 
Use of the natural power and the labour saving machineries for increasing 
her Production, that is, must industrialise herself. ly of it 

Power is the most necessary condition for industry : the supp a wal 
determines whether any part of the world can be the site of an indus : 
civilization, Accordingly, I would wish to suggest 1m brief the m > 
Which the character s A A civilization, his great movements an 
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lopments have depended and must depend on the availability of power. 
"he world’s demand for energy has been rising for a couple of centuries 
and must be expected to go on increasing. ‘The industrialised countries, 
year by year, require more energy and new countries are being indus. 
trialised. 


FUTURE 


Prediction of the future of science and industry is likely to be stulti- 
fied by new discoveries that no one can foresee. Yet it is not worthless, 
for we have to take action by such lights as we have. It may then be 
worth while to try to forecast such changes in the field of fuel and power 
as a reasonable man may hope to infer from the present state of things, 
political and scientific. 

Finally, then, although the scientific and technological aspects of the 
world’s fuel and power position are not such as to give rise to apprehen- 
sion, yet they call for and are receiving extensive and continual research. 
There are and will be difficulties, acutely felt no doubt, but man has 
in his hands the means to obtain and continue to provide the power that 
he needs. ‘Ihe present obstacle is the heritage of his past, the selfish- 
ness and separations of nationalism, which prevent the proper use of the 
world’s resources to provide the world’s needs. 
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| INDIAN SCIENCE CONGRESS ASSOCIATION 
| (REGISTERED UNDER Acr XXI oF 1860) 

| RULES 

| NAME 

| 1. The name of the Society shall be the INDIAN SCIENCE CONGRESS 
! 1 ASSOCIATION™ hereafter called the Association. 

| OBJECTS 


(A) ‘Ihe objects of the Association shall be :— | 
(a) To advance and promote the cause of Science in India ; | 
(b) ‘Io hold an annual Congress at a suitable place in India ; | 
(c) To publish such proceedings, journals, transactions and | 
other publications as may be considered desirable ; f 
(d) To secure and manage funds and endowments for the promo- | 
tion of Science, including the rights of disposing of, or selling 
all or any portion of the properties of the Association ; 
(e) To do and perform any or all other acts, matters and things 
as are conducive to, or incidental to, or necessary for, the 


| 
| 
| 
above objects. | 
(B) Membership of the Association shall be open to all persons and | 

organisations interested in the advancement of Science in India. | 


CONSTITUTION 


Members and Subscriptions 


f Members, Honorary Members, 


i 
| 
| 
| 2. The Association shall consist 0 
| tional Members. T 


Sessional Members, Student Members and Institu 
upees five (Rs. 5/-) and 


i 
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| | 
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February of each year. Any one who fails to pay the subscrip- 
tion on or before the 15th July in any year, shall lose the right 
of voting and/or holding any office of the Association for that 
year. A member failing to pay the annual subscription by the 
end of January following, shall cease to be a Member. 
Honorary Members of the Association shall be persons eminent 
for their contributions to Science, or persons who have rendered 
conspicuous service to the development and welfare of Science 
in India. The number of such members shall be limited to 25, 
of whom not more than two shall be elected in any one year. 
Honorary members shall be elected by the Council, by not less 
than two-thirds majority, on the recommendation of the Executive 
Committee. Such election shall be reported to the General 
Committee at its Annual Meeting. 
Sessional members shall be those who join the Association for 
the session only. Such members shall be of 2 categories: 

(a) Sessional Member 

(b) Student Member 
Compounding fee :— 
Any Member may compound all future annual subscriptions by 
the payment of a single sum of Rs. 200/- (Rupees ‘Iwo hundred). 
Any person who has been continuously a Member for 10 years or 
more, shall be allowed a reduction in the compounding fee of 
Rs. 5/- for every year of such membership, provided always that 


under no circumstances the compounding fee shall be Jess 
than Rs. 50/-. 


Subscription Rs. 15/- 
a Rs, SE 


RIGHTS AND PRIVILEGES 


A Member of the Association shall have the following rights 
and privileges :— 

To contribute papers for reading at the session of the Congress. 
To receive free of charge, the usual publications issued by the 
Association for the Session, and other publications at a concession 
rate to be determined by the Executive Committee from time 
to time. 

To fill any office in the Association on being duly elected thereto. 
An Honorary Member shall have the rights and privileges of 
a Member but shall not be eligible to hold any office other than 
that of the General President, 

A Sessional Member shall have the tight to contribute papers 
for reading at the session of the Congress and to receive free 
of charge, the usual publications issued by the Association 
relating to the session of the Congress of which he is a member. 
A Student Member shall have the right to submit papers for 
reading at the session of the Congress, of which he is a member, 
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| 

| 15 
| provided such papers be communicated through a Member 
y Sessional Member or an Honorary Member of the Association i 


(C) A Student Member shall, before admission, be duly certified b 
the Head of his Institution to be a bonafide student. a 


| OFFICIAL YEAR 


| 7. ‘(he official year of, the Association shall be from the Ist February 
| to the 31st January of the following year, but the financial year 
| shall relate to the period from the first of April to the 31st March 
of the following year. 


EXECUTIVE COMMITTEE 


8. There shall be an Executive Committee for carrying on the 
administration of the Association. All important questions of 
policy shali be referred to the Council in the first instance, and 
the recommendations of the Executive Committee thereon shall 
be placed for consideration before the General Committee at its 
Annual Meeting. 

9. (A) The Executive Committee shall consist of the President, the 
two General Secretaries, the ‘Treasurer and ten Members 
elected by the General Committee. It shall also include one 
nominee of the Government of India, preferably from among 
the Members of the Association. 


(B) For the purpose of election of 10 members of the Executive 
Committee by the General Committee, a Member or an Honorary 
Member may propose the name of any Member. Such proposal 
must, however, be seconded by another Member (or Honorary 
Member) and reach the General Secretary at Head Quarters 
before the 15th of September. The Executive Committee shall 
scrutinise the nominations and circulate the valid names, together 
with such other names, not exceeding three, as it may suggest, 

| to all Members and Honorary Members for election by DA 

> The ballot paper shall be scrutinised by the President or 1 


Secretari resent at 
nominee and such of the General eee as ne a fare 
j i e annoul g 
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(C) Members who have served on the Executive Committee for three 


(D) 


(E) 


successive years, shall not be eligible for election as members of 
the Executive Committee for a period of two years thereafter. 
The Executive Committee shall co-opt as its members not more 
than two Local Secretaries for the ensuing session of the 
Congress. 


POWERS AND DUTIES OF THE EXECUTIVE COMMITTEE 


The powers and duties of the Executive Committee shall be as 
follows :— 

To manage the affairs of the Association and for this purpose to 
frame such regulations, as may be deemed necessary, for the 
efficient administration of the Association ; provided always that 
such regulations be not inconsistent with anything contained in 
these Rules and that they be reported to the next meeting of the 
General Committee. 

To direct and manage the publication of the proceedings and 
other publications of the Association. 

To appoint salaried officers, clerks or servants as may be con- 
sidered necessary, to fix their salaries, gratuities, honoraria and 
privileges, and to suspend, dismiss or dispense with their services 
as may be required, provided that all such actions shall be 
reported to the next meeting of the General Committee. 

To prepare and present to the General Committee at its Annual 
Meeting, to be held during the session of the Science Congress, 
the Annual Report of the working of the Association and the 
Audited Statement of the income and expenditure for the pre- 
ceding financial year, the balance in hand, the assets and 
liabilities, together with the budget of the estimated income and 
expenditure of the ensuing financial year. 

To deal with all matters, not otherwise provided for in these 


Rules subject to these being reported to the General Committee 
at its Annual Meeting. 


MEETINGS OF THE EXECUTIVE COMMITTEE 


There shall be three Statutory Meetings of the Executive 
Coinmittee—one each at Caleutta, at Delhi and at the venue of 
the Congress. Additional meetings, as may be necessary, may 
also be held. Notice of such meetings, along with the Agenda, 
shall be sent out at least a fortnight before the date of the 
meeting. Emergency meetings may, however, be convened by 


the General Secretaries, at the instance of the President, giving 
a week’s notice. 


(B) The ordinary method of voting shall be by show of hands, but 


on demand, the votes shall be taken by ballot. 
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i When votes are equal 
he shall have a second or casting vote. i 


Minutes of the Proceedings of every meeting of the Executive 
Committee shall be taken during its progr 

Genera! Secretaries, and in canon nis a a a e Ae 
members, whom the Chairman may appoint for the es. 
‘The Minutes shall afterwards be circulated to all members of ie 
Executive Committee. 

Five members shall form a quorum. 


GENERAL COMMITTEE 


There shall be a General Committee consisting of all the Members 
and Honorary Members of the Association. 


\ The Annual Meeting of the General Committee shall be held 


during each session of the Congress. Fiftyone Members shall 
form the quorum for this meeting. Decisions shall ordinarily be 
taken by a show of hands of the majority of the Members present 
aud voting at the meeting. Any Member may, however, demand 
a ballot on any question and the ballot shall be taken at the 
meeting. In any matter, at the requisition of 26 Members and 
Honorary Members, the President shall direct that a postal ballot 
be taken. 

An Emergency Meeting shall be convened to discuss any specific 
matter during the session of the Congress if a requisition signed 
by not iess than 50 Members and Honorary Members be received 
by the General Secretary at Head Quarters a fortnight before 
the commencement of the Session. 


COUNCIL 


There shall be a Council consisting of the members of the ee 


tive Committee, all such Members or Honorary Members 0 
Association who have held Office as President, General Sec, 
or ‘Treasurer, the Sectional Presidents for the Session, a i 
Members of the Association elected by the General Comm fe 
conveners or secretaries of statutory committees as may De 
appointed by the General Committee an 
Corporation of Calcutta. ’ 
sian fe election of 7 Members to the Cou Ae oe 
Honorary Member may propose the name of a sg Meher or 
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for election by ballot. The ballot papers shall be scrutinised 
by the President or his nominee and such of the General Secre- 
taries as are present at the session and the results of the ballot 
shall be announced during the session, at the Annual Meeting 
of ihe General Committee. 


(C) Eleven members shall form a quorum. 


(D) 


(E) 


(B) 


If any vacancy occurs in the Council after the Annual Session 
but before the First Statutory Meeting, such a vacancy shall be 
filled up by the next man in the voting list of the session. In 
case the vacancy occurs after the First Statutory Meeting the 
Executive Committee shall fill up such vacancy in the Council 
by one, preferably from the list of voting stated above. 


Members who have served on the Council for three successive 
years, shall not be eligible for election as members of the Council 
for a period of two years thereafter. 


The Council shall be consulted by the Executive Comunittee on 
all important questions of policy or scientific consequence. In 
the matter of election of Office-bearers, the Council shall exercise 
such powers as are assigned to it, under the rules. 


GENERAL PRESIDENT 


The Association shall have a General President. He shall be 
elected annually by the Council from among three names recom- 
mended by the members of the Executive Committee. ‘The 
election shall be by postal ballot. ‘The ballot papers shall be 
scrutinised by the Executive Committee at a meeting to be held 
prior to the meeting of the General Committee and the result 
shall be reported to the General Committee at its annual meeting 
during the session of the Congress. 

(Note :—The General President shall assume office on the 
Ist of February and relinquish the same on the 31st January of 
the succeeding year). 

Powers and Duties of the General President shall be as follows :— 


(a) To preside at all meetings of the Association, of the Council, 
and of the Executive Committee and to regulate the pro- 
ceedings at such meetings. 

(b) To ensure due effect being given to these Rules and to the 
Regulations made thereunder. 

(c) In absence of any definite Rule or Regulation on any ques- 
tion likely to arise in connection with the administration of 
the Association or in the case of a doubt as to the inter- 
pretation of any of the Rules and Regulations, the President 

shall give a decision and his ruling or interpretation shall 

prevail for the time being, 
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(d) He shall be an ex-officio member of all Committees and 
Boards appointed by the Executive Committee, 


(e) He shall have the power of summoning through the General 
Secretary at the Head Quarters, a special meeting of the 
Executive Committee or of the Council, giving a week’s 
notice to all members thereof, 3 


GENERAL SECRETARIES 


There shall be two General Secretaries from among the Members 
of the Association, one of whom shall be resident at the Head 
Quarters of the Association. They shall be elected by a postal 
ballot by the Council from amongst two names nominated by 
the Executive Committee for the office of each of the General 
Secretaries in accordance with the procedure laid down in the 
Regulations. ‘The election shall be reported to the General Com- 
mittee at its Annual Meeting, during the Session of Congress. 


Powers and Duties of the General Secretaries shall be as follows :— 


(a) ‘To conduct the affairs of the Association, in accordance with 
the Rules and Regulations of the Association, provided always 
that some of the powers and duties may be delegated, with 
the consent of the Executive Committee, to other members 
of the Executive Committee. 

(b) To record, or cause to be recorded, the proceedings of the 
meetings of the Association, during their progress. 

(c) To edit the publications of the Association with the help of a 
Publication Committee constituted for this purpose by the 
Executive Committee and to be the custodian of important 
documents and papers. ; 

(d) To exercise general supervision over the salaried Hes an 
all affairs of the Association and to fine or eoo 
member of the salaried staff for gross negligence T . a a 
misconduct, subject to confirmation by the Exe 
Committee. 

(e) To delegate some of their powers and 
ment among themselves, to the Loca 
Annual Session of the Congress. 

(f) To be ex-officio Members of all Committee 


i i ittee. 
stituted by the Executive Commit 
: xchange or sale of books and 


tion and to report such sales 
ittee at the next meeting 


duties, by mutual agree- 
1 Secretaries during the 
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other publications of the Associa 
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for information. 
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TREASURER 


There shall be a Treasurer, elected by the Council by a postal 
ballot from amongst two names nominated by the Executive 
Committee from among the Members of the Association residing 
at Head Quarters. The election shall be reported to the General 
Committee at its Annual Meeting during the Session of the 
Congress. 

Powers and Duties of the Treasurer shall be as follows :— 


(a) To receive and hold on behalf of, and for the use of the 
Association, all moneys received by the Association, to dis- 
burse all sums due from the Association and to keep accounts 
of all such receipts and disbursements. Disbursements exceed- 
ing Rs. 200/- shall be made only by order of the Executive 
Committee under the signature of the Chairman of the meet- 
ing at which the order was passed’ 

(b) To submit all accounts and vouchers of receipts and disburse- 
ments annually to the Executive Committee for examination 
and also to the auditors when required by them. 

(c) To keep separate accounts of funds, if any, administered by 
the Association on behalf of Government or any individual or 
organisation. 

(4) To be an ex-officio member of all Committees and Boards 
appointed by the Executive Committee. 


TERMS OF OFFICE OF GENERAL SECRETARIES AND TREASURER 


The term of office of each General Secretary and of the Treasurer 
shall be for a period of three years, following election. A 
General Secretary or Treasurer shall not be eligible for re-election 


to the same office for a period of two years after the termination 
of appointment. 


In the event of a vacancy amongst the General Secretaries and 
the Treasurer occurring between two sessions of the Congress, 
the Executive Committee shall have the power to appoint 4 
General Secretary or the Treasurer for the period upto the termi- 
nation of the next session of the Congress. 


LOCAL SECRETARIES AND RECEPTION COMMITTEE 


There shall be two or more Local Secretaries for each session of 
the Congress. They shall be appointed by the Executive Com- 
mittee in consultation with the Organisation inviting the 
Congress to hold the session. Not more than two of the Local 
Secretaries shall be co-opted as members of the Executive Com- 
mittee, as provided for.in Rule 9 (D). Atl the Local Secretaries 


shall be either Members or Sessional. Members of the Association 
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but the two Local Secretaries co-opted on the Executive Com 

mittee, must be Members of the Association. 

92. There shall be a Reception Committee for each session of the 
Congress. The Reception Committee shall be formed in consulta- 
tion with the Executive Committee in accordance with the Regu- 
lations framed for the purpose. p 


SECTIONAL OFFICERS AND SECTIONAL COMMITTEES 


23. (A) For the purpose of scientific deliberations during the session of 
the Congress, there shall be such sections, corresponding to 
different branches of science, as may from time to time be con- 
stituted by the General Committee on the recommendation of 
the Council. À | 

(B) It shall be competent for any section, after its first day’s meeting 
at the session, to hold its scientific meetings in sub-sections, for | 
the purpose of dealing conveniently with different groups of | 
papers submitted to the section. To conduct deliberations in each | 
sub-section, a separate chairman and a reporter may be appointed | 
by the Sectional President, in consultation with the Sectional | 
Committee. Persons thus appointed will not, however, be con- 
sidered as Sectional Officers. In each section, there shall be the 
following Sectional Officers :—The President, the Recorder, and 
the Local Sectional Secretary. 


24. The President and the Recorder shall be elected by the Sectional 
Committee from among the Members of the Association, in | 
accordance with the procedure laid down in the Regulations, j 
for the purpose. Where this procedure has not been followed, 1 
these appointments shall be made by the Executive Committee, | 
after receiving nominations from the defaulting Sectional Con- 
mittees. There shall be a Local Sectional Secretary who shall 
be appointed by the Executive Committee, on the recommenda- 
tion of the Local Secretaries. 

25. (A) The President shall be elected annually. The term of office of 
the Recorder shall be for a period of three following years, 
following elections. 

(B) The work of each Section shall be conducte 

Committee which shall consist of F AR i 

(a) Sectional Officers (vide Rule 23 0 T 

(b) All nee and ae Members of the Association ee 
have been Presidents of the Section or who have served as 
Recorders for a full term. we 

(c) Four Ordinary Members of the Association, seated ae 

_ by the Members and Honorary Members pease. oe ve 
section, in accordance with the Regulations made 10 


Purpose. 


=a 


d by a Sectional 
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The President and the Recorder shall be executive officers of the 
Section. They shall have power to act on behalf of the Sectional 
Committee in any matter of urgency, which can not be brought 
before the Sectional Committee for consideration, but they shall 
report such action to the Sectional Committee at its next meeting, 
The Sectional President shall be convener of the meetings of 
the Sectional Committee and shall preside over all meetings of 
the Committee. His ruling shall be final on all points of order 
that may arise. 

In the absence of the President at any meeting of the Sec 
tional Committee the senior-most past President of the Section, 
present at the meeting, shall take the chair. In the absence 
of any past President, the Sectional Committee shall elect a 
Chairman for its meeting. 


(E) The Sectional Committee shall meet prior to the first meeting of 


the Section, and daily thereafter during the session, unless other- 
wise determined at a meeting of the Sectional Committee. 


(F) The Sectional Recorder shall act as the Secretary of the Sectional 


Committee and shall maintain a proper record of the proceedings 
of the Sectional Committee and of the Section, in a book pro- 
vided for the purpose. He shall be responsible for all local 
arrangements for the work of the Section and for arranging the 
Sectional Excursions, in consultation with the Local Secretaries. 


SUBMISSION OF PAPERS 


(A) All papers submitted for reading at the session of the Congress 


(B) 


(C) 


(D) 


shall be forwarded to the General Secretary at Head Quarters so 
as to reach him not later than the 15th of September preceding 
the session. 

A paper submitted for reading at any section of the Congress 
shall be accompanied by an abstract in triplicate not exceeding 
200 words. Abstracts, unaccompanied by complete papers, shall 
not be accepted. 
All papers submitted for reading at a session of the Congress 
shall be checked by the General Secretary at Head Quarters, 
in regard to the standing of the authors of the 
of the Association. Each paper together w 
abstract shall then be sent by the General Secretary to the 
Sectional President concerned, for refereeing and acceptance, if 
found suitable. All reports of referees shall be confidential. 
The decision of the Sectional President regardin 
of any paper shall be final, 

Each paper shall be accompanied by a declaration that the data 
and information presented therein will not have appeared in print 
before the conclusion of the Session of th 
it is to be read. 


papers as members 
ith a copy of its 


g the acceptance 


e Congress at which 
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Abstracts of only the papers received by the General S 

at the Head Quarters on or before the 15th of Se cane 
accepted for reading at the session, shall be AEA in Pan a 
of the Proceedings. In very exceptional circumstances, howeve 
abstracts of papers received after the due date may he ordi in 
Part IV, provided that such papers have been read at the Section 
and the publication of their abstracts has been specially recom- 
mended by the Sectional President. 


PUBLICATION OF PROCEEDINGS 


The Proceedings of the Indian Science Congress Association shall 
be published in one volume, in four separate parts, as follows :— 


Part I Contents :—List of Officers, Proceedings of the Inaugural 
meeting of the Session (Except the General 
Presidential Address) and all Official matters. 
Part II ap All Presidential Addresses. 
Part IIL a Abstracts of papers accepted for reading at 
the Session, in accordance with Rule 26E. 
(Note :—This part shall be distributed before 
the session to all Members, Honorary 
Members and Sessional Members of 
the Association). 
Part IV re Discussions held at the session, Late Abstracts 
(accepted for publication in accordance with 
Rule 26E), List of Members of the Association 
and the Index. 
(Note :—Parts I to IV shall be distributed to all Members, 
Honorary Members and Sessional Members). 


CHANGE OF RULES 


hall be observed for making any 
the Rules of the Association :— 
ation in, the existing Rules may 


The following procedure s 
addition to, or alteration in, 
Proposal for additions to, or alter 
be aa by the mente Committee, the Council, the pees 
or the Honorary Members of the Association. Such Cae 
along with amendments, if any, and the opinions ae o A 
Executive Committee and the Council, shall be Duet oe 
General Committee for its consideration, at its Annual Meestine: 
during the session of the Congress. 


The General Committee shall have 4 : 
: mittee or by 
notice of the proposals made by the Executive Commu 


À ; made 
the Council, At least six weeks’ previous noie ron ca! 
by Members or Honorary Members shall, be sas 
Committee. 


t least one month’s previous 
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Proposals by Members or Honorary Members shall be sent to 
the General Secretary at Head Quarters so as to reach him at 
least two months before the meeting of the General Committee at 
which they are to be considered. ‘The General Secretary at Head 
Quarters shall circulate such proposals to all Members anq 
Honorary Members of the Association, at least six weeks before 
the meeting of the General Committee. 

Any amendments to the proposals circulated in accordance with 
Rules 28 (C) shall be sent by Members or Honorary Members to 
the General Secretary at Head Quarters so as to reach him at 
least a month before the meeting of the General Committee, 
Amendments to proposals from the Executive Committee or the 
Council shall reach the General Secretary at Head Quarters, at 
least two weeks before the meeting of the General Committee. 
At the meeting of the General Committee, the voting on such 
proposals and amendments, shall be in accordance with Rule 
13 (A) and the proposals shall be accepted if not less than two- 
thirds of the number of members present and voting, cast their 
vote in favour of the proposals. 
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REGULATIONS 


I, ELECTION OF GENERAL PRESIDENT (RULE 16A) 


(1) The General Secretary at Headquarters shall invite nominations 
for the office of the General President of the Association by a circular 
letter to the members of the Executive Committee not later than the Ist 
August. Such circular shall include a list of the General Presidents of the 
past 15 years, and the branches of science in which they had specialised. 

Nomination shall reach the General Secretary at Headquarters not later 
than 1st September. 

(2) The General Secretary at Headquarters shall circulate the nomi- 
nations received to the members of the Executive Committee for expression 
of opinion by 7th September. Such opinions shall reach the General 
Secretary at Headquarters not later than the 25th September. 

(3) The nominations, together with the views of members thereon, 
shall be placed for selection of three names before a Statutory Meeting 
of the Executive Committee to be held in October. 

(3a) If less than three names are available, the Executive Committee 
shall suggest other name or names to make the total of three names. 

(4) The three names thus selected shall be circulated by the 15th 
November to the members of the Council for election of the President by 
postal ballot. ‘The ballot paper shall reach the General Secretary at Head- 
quarters not later than 15th December. 

(5) ‘These ballot papers shall be scrutinised as the President may 
direct at a Statutory Meeting of the Executive Committee to be held on 
the day previous to the commencement of the Session of the Congress. 
The result of the scrutiny shall be announced by the President in the 
meeting, $ ; 

(6) The result shall be reported to the General Committee at 1ts 
Annual Meeting during the Session of the Congress. i 

(7) In the case of elected President expressing his inability tone he 
before the first Statutory Meeting of the Executive Committee, the : = 
Shall be filled by the next person on the panel. Thereafter; E e 

resident or in his absence any one of the Past-Presidents will e m a 
by the Executive Committee to be President of the Congress for the year, 


ER 
Il. ELECTION OF GENERAL SECRETARIES AND TREASUR 


(RULES 17A & 18A) ay PFT 
' (1) The General Secretary at Headquarters shall invite n 
for the offices of the General Secretaries and Treasurer of the ar oa 
Y a circular letter to the members of the Executive Committee no 
than the ist August. 
later ninations shall reach the General Se 
an Ist of September, 
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(2) The General Secretary at Headquarters shall circulate the nomi- 
nations received to the members of the Executive Committee for expression 
of opinion by 7th September. Such opinion shall reach the General 
Secretary at Headquarters not later than the 25th September. 


(3) The nominations together with the views of members thereon 
shall be placed for selection of two names for each of the office at a 
Statutory Meeting of the Executive Committee to be held in October, 


(3a) If less than two names are available, the Executive Committee 
shall suggest other name or names to make the total of two names, 


(4) The two names thus selected shall be circulated by the 15th of 
November to the members of the Council for election of each of the offices 
by postal ballot. The ballot papers shall reach the General Secretary at 
Headquarters not later than the 15th December. 


(5) These ballot papers shall be scrutinised as the President may direct 
at a Statutory Meeting of the Executive Committee to be held on the 
day previous to the commencement of the Session of the Congress. ‘The 
result of the scrutiny shall be announced by the President in the mecting. 


(6) The election shall be reported to the General Committee at its 
Annual Meeting during the Session of the Congress. 


(7) In the case of any vacancy in between two Sessions of the 
Congress, the Executive Committee shall have the power to appoint these 
officers for the period upto the termination of the next Session of the 
Congress. 


II. PUBLICATION COMMITTEE 


According to Rule 17B (c) and in order to help the General Secretary 
in editing the Publication of the Association a Publication Committee, 
consisting of one member of each of the sectional Committees of the year 


resident in Calcutta, preferably President or Recorder or elected member 
of the Sectional Committee will be constituted. 


In cases of non-availability of any of the above members of any section, 
the senior Past-President of the section will be co-opted. 


IV. FORMATION OF THE RECEPTION COMMITTEE (RULE 22) 


(1) The General Secretaries and the Treasurer of the Indian Science 
Congress Association shall be ex-officio members of the Local Reception 
Committee. 

(2) The Treasurer of the Indian Science Congress Association shall 
be an ex-officio member of the Working Committee of the Local Reception 
Committee, 

(3) The Treasurer of the Indian Science Congress Association and a 
OEE of the Executive Committee shall be members of the Finance 
Committee of the Local Reception Committee, 
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V. ELECTION OF SECTIONAL PRESIDENTS, RECORDERS AND MEMBERS 
! (RULES 24 AND 25) 


General : 


(1) Only Members of the Indian Science Congress Association are 
eligible for being nominated or elected as President, Recorder or Members 
of a Sectional Committee. ; 

(2) Each Member of the Association may designate one Section in 
which he wishes to be enrolled and may designate two additional Sections 
in which he is interested. 


Persons who do not designate the section in which they wish to be 
enrolled, wiil not be entitled to vote for the election of members of the 
Sectional Committees. 

(3) No person shall serve concurrently in more than one Sectional 
Committee. 


(A) Officers : 
The President shall be elected annually, while the Recorder will hold 
office for three years from the date of his election. 


Early in October, copies of printed form will be issued to Presidents 
of Sections for circulation to members of the Sectional Committee request- 
ing them to nominate a President and a Recorder (when the office is 
vacant) for the ensuing meeting. Such nominations shall be accompanied 
by a statement of qualifications of the nominees for the office and their 
willingness to accept the same if elected thereto. 

By the 15th of November, the President of each section shall circulate 
to the members of the Sectional Committee all such nominations received 
by him, together with brief statements of their qualifications and request 
them to vote by ballot one member for each office. 

The election of Presidents and Recorders shall be through the system 
of single transferable vote. 

The ballot papers shall be opened at the first meeting of the Sectional 
Committee and scrutinised as the Chairman shall direct. 

The result of voting shall be communicated to the General Secretaries, 
together with a complete record of the Proceedings of the Sectional Com- 
mittee taken in this connection. In case a vacancy occurs after such 
election, the Executive Committee shall select one member, from the 
list of nominations received from the Sectional Committee, to fill. the 
vacated post. 


(B) Members of the Sectional Committee : 

At the first meeting of the Section held during the session, members 
of the Section, and noted in the list of Members circulated present will 
be asked to propose the names of the persons to serve as members of the 
Sectional Committee during the ensuing year. In proposing names care 

$.c.—12 
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should be taken to have the various branches of science included in the 
section and the various geographical regions represented as far as possib] 5 


At the second meeting of the Section, the Chairman will write the 
names of the proposed candidates on the black board in alphabetical order : 
additional nominations at the meeting will also be permitted. Members 
will vote by ballot. 


The four persons receiving the largest number of votes after scrutiny 
will be declared elected and their names communicated to the Executive 
Committee for announcement at the annual meeting of the General’ Com- 
mittee. In case of a vacancy during the year, the vacancy may not be 
filled up, if not, otherwise specially desired by the Executive Committee. 


VI. ADDRESSES OF SECTIONAL PRESIDENTS 


(1) The Sectional President delivers a Presidential Address of which 
- ordinarily the cost of printing 16 pages of the Proceedings in its usual 
form shall be borne by the Indian Science Congress Association and any 
other exceeding the limit shall bear the extra cost provided that in no case 
the presidential address shall exceed 25 pages. ‘The time available for 
delivery of the Presidential Address shall usually not exceed 45 minutes. 
The manuscript of the address, ready for the press, should be received by 
the General Secretary on or before October 31st of the calendar year 
preceding the Session of the Congress at which the address will be delivered, 
failing which the Sectional President concerned will have to bear the full 
cost of printing of the address. It should be accompanied by 12 copies 
of a short popular summary (about 500 words) for issue to the lay press 
and 6 copies of a more detailed technical summary, for publication in 
scientific journals. The time and date of the delivery of the President’s 
Address will be communicated before the meeting of the Congress. 

(2) The President shall be entitled to receive 30 copies of his address 
without charge, and additional copies at the cost of reprinting. 

(3) Postage and stationery expenses incurred by the Sectional Presi- 
dents, will be paid by the Association on production of a certificate, 


Vil. PROCEDURE FOR COLLECTION OF PAPERS FOR THE SECTIONS 


About the middle of April a number of copies of a printed circular 
will be forwarded to the President of each Section who may arrange to 
send these to workers in that branch of science with which his Section is 


concerned, requesting them to contribute papers for reading before the 
next meeting of the Congress. 


The circular will contain a clause inviting such workers as are not 
yet Members of the Association to join as such. 


In case of papers by joint authors, each author must be a Member 
of some category. 
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Vill. APPLICATIONS FOR MEMBERSHIP 


Applications for Membership will ordinarily be dealt with by the 
General Secretary at the Office of the Association up to the 15th December. 
After that date applications for Membership will be forwarded to the Local 
Secretaries, who will open a separate account for sale of Membership 
tickets. The amount thus realised, together with unsold tickets, should be 
forwarded to the General Secretary immediately after the close of the 
Congress. 
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APPENDIX 
INDIAN SCIENCE CONGRESS 


Balance Sheet as at 


FUND & LIABILITIES Rs. A. P. Rs. A. P. 
General Fund: 
As per last accounts ... ae 67,770 10 7 
Less Balance from Income and 
Expenditure Account a 7,988 15 9 


59,781 10 10 
Add Cash lodged in the Bank now — 
adjusted a at sa 0 @ ; 
—_ 60,108 10 10 
Reserve Fund: j i i l 
As per last Accounts ...> ~~... 30,326 1 


4 
Add Interest earned this year... 560 0 O 
eee Pee), S00. lA 
Less Bank Charges... es 2 2 
oe ee SN 30,883 15 4 
Staff Provident Fund ... a TA 3,182 15 3 
Building Fund: 
As per last Accounts ... Smee 23,086. 5.9 
Add Interest Earned ... v, 1,427 4 0 
24,513 9 9 
Less Bank Charges ~... a8 0 1 0 
24,513 8 9 
Add Transferred from Income and 
Expenditure Account oe 5,883 14 0 
30,397 6 9 
Liabilities Outstanding : 
For Expenses ae 375 0 0 
On account of Foreign Scientist . 54,375 2 0 
54,750 2 0 
Carried Over ... Rs. 1,79,323 2 2 


mee 
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C 
ASSOCIATION. 
31st March, 1955. 


PROPERTY & ASSETS 
Furniture & Fittings: 
As per last accounts 
Addition during year ... 


Less Depreciation during year 


Typewriter : 
As per last accounts 
Addition during year ... 


Less Depreciation during year 


Advance: 
Foreign Scientists 


Reserve Fund Investment : 

4% Loan 1960-70 (F.V. Rs. 12,500) 
Victory Loan 1959-61 (F.V. 
Rs. 2,000) 12 years N.S.C. (F.V. 
Rs. 5,000) as held and certified 
by the State Bank of India 

State Bank of India (C/A) 


Staff Provident Fund Investment : 
State Bank of India, Savings 
Account 
Building Fund Investment: 
3% Conversion Loan (Face Value 
Rs. 15,900) oe if 
State Bank of India (C/A) 


Carried Over ... 


Rs. A. P. Rs. A. P. 
2,915 10 0 
889 13 0 
3,805 7 0 
Chil 7 O 
2,854 0 0 
2,082 6 
847 15 6 
2,930 6 0 
732 6 © 
2,198 0 0 
7,400 0 0 
21,288 3 5 
9,595 11 11 - 
- 30,883 15 4 
Ez 3,182 15 3 
12,955 7 0 
6,038 12 9 
E 18,994 3 9 


Loe Sees 
Rs. 65,513 2 4 


————<—<——————— ae 
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INDIAN SCIENCE CONGRESS 


a Balance Sheet as at = 
RS TATE Rs. A. P. 
Brought Forward ... Le 1. 179,323 2 2 


a 5 b. 
aa EA CA . Pan aay i 


Rs. 1,79,323 2 2 
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ASSOCIATION. 
31st March, 1955.—Contd. 
Rs TAME. Rs. A. P. 
Brought Forward ... seb 65,513 2 4 
Cash-in-hand (as certified) es 75 0 0 
Cash at Bank: 
In Current Account with State 
Bank of India she See 46,828 8 7 
— 46,903 8 7 
Foreign Scientist Account : 
Excess of Expenditure over Gov- ag 
ernment Grant nee a nue 66,906 7 3 


Rs. 1,79,323 2 2 


i Sheet of the 
W t that we have audited the above Balance 

INDIAN SCIENCE CONGRESS ASSOCIATION as at Sis Mea eS 
and the annexed Income & Expenditure Account and a Iso he Sa 
of Expenditure on Foreign Scientists for the year en nee be a 
date with the books and vouchers of the Association = oe 
all the information and explanations we havea en 
the Balance Sheet and the Income f Ree a cree view of the 
drawn up and the Balance Sheet exhibits a rue connect ee 
affairs of the Association as on that date accor ne fie ee 
information and explanations given to us and as sh 
the Association. 


2, Church Lane, Calcutta, 
Dated the 8th June, 1955, 
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EXPENDITURE 


To Establishment 


To 


23 


Telephone 

Postage 

Cost of Pukeiona 
Paper 
Printing 
Binding 


8,697 3 6 
18,007 4 9 
3,493 12 0 


Stationery 

Rent 

Taxes 

Charges General 

Contingencies 

Daily Allowances 

Travelling Expenses 

Sessional Expenses ... 

Audit Fees 

Contribution to Staff Provident 
Fund 

Bank Charges 


Depreciation on 
Furniture and Fittings @ 25% 
approx, the 
Typewriter @ 25% approx. ... 


Balance c/d. 
Transferred to Building Fund: 
10% of Membership Subscrip- 
tion ... sere 
Contribution from Members aad 
Life Membership Subscription 


2, Church Lane, Calcutta, 
Dated the 8th June, 1955, 


INDIAN SCIENCE CONGRESS 


Income & Expenditure Account for 


Rs. A. P. Rs. 
13,159 5 7 

’397 14 
5,738 5 5 


ANRA 


(e>) 
— 
m 


D 

© 
DO bo ODORODOKWOOA A 
wo SOODDTDODWBCWW 


61,962 12 3 


Sr 


1,683 13 0 


Rs. 63,646 9 3 


2,105 1 9 


3,586 14 
516 0 
1,781 0 


ooo 


5,883 14 0 


, as 
Rs. 7,988 15 9 


SS nn 
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ASSOCIATION. 
the year ending 31st March, 1955, 
INCOME IRs, A P, RE Au 12, 
By Membership Subscription : 
„ Admission Fees uae = 2,055 0 0 
„ Membership Fees... vet i Ole O 
„ Sessional Membership Fees ... 4,936: 8 0 
„ Student Membership Fees T 1,196 0 0 
De = 35,868 8 0 
», Life Membership Subscription ... a 1,781 0 0 
„ Contribution from Members to “a 
Building Fund... Ree set 516 0 0 
„ Sale of Publications ... ia 1,375 15 6 
„ Government Grant ... ae os 22,000 0 0 
Balance—being Excess of Expen- 
diture over Income c/d. ... Sie 2,105 1 9 


Rs. 63,646 9 3 


By geane peste eee Coes x FOR 1S © 


j Rs. 7,988 15 9 


` Sd/- Pan & Roy, | 
Chartered Accountants. 
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FOREIGN SCIENTIST 
Statement of Government Grant & Expenditure, 


EXPENDITURE JRE, JAN JE Rs, ASP 
To Air Fare ... D Ea 25,376 0 0 
, Air Freight on a 610 9 O 
», steamer Passage... ae 802 0 0 
» Taxi & Transport ... Ne 72d 8 C 
», Travelling ee Bes 848 7 6 
„ Rail Fare ia hes 4,934 2 0 
,, Hotel Charges Nee 30,467 1 3 
, Air Fare for B.A.AS. ie: 4,562 0 0 
,, Miscellaneous Bae bs 2,405 14 0 

Hie & 8 

,, Provision for outstanding bills ... ie 54,375 2 0 


Rs. 1,31,906 7 3 
SS 


2, Church Lane, Calcutta, 
Dated the 8th June, 1955. 
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INCOME Rs. A. P. 


By Government Grant 
Balance—being excess of Expen- 
diture over Government Grant 
transferred to Balance Sheet ... 


99 


Re Al, J, 
65,000 0 0 


66,906 7 3 


Rs. 1,31,906 7 3 


Sd/- Pan & Roy, 
Chartered Accountants, 
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EXPENDITURE 


To Establishment 


Provident Fund 

Audit Fee 

Printing (inclusive of binding) 
Rent & Taxes 

Telephone 

Postage 

Paper 

Stationery & Misc. Stores 


Furniture & Fittings 


Contingency & Local Conveyance 
Travelling & Daily Allowances 
Sessional Expenses ... 

Mise. (including depreciation on 
furniture ete. and Bank 
charges) =i 

Reserve Fund—Life Membership 


Reserve Fund—Building 


Gratuity Fund 


INDIAN SCIENCE CONGRESs 
Budget Estimate for 


IRS et, le Rs ANP 

16,800 0 9 

900 0 0 

200 0 0 

21,000 0 9g 

1,125 0 0 

410 0 0 

6,000 0 0 
9,000 0 0 
400 0 0 
2,800 0 0 

— 12,200 0 0 

600 0 0 

7,400 0 0 

2,000 O 0 

850 0 0 

2,000 0 0 

3,600 0 0 

1,000 0 0 


Rs. 76,085 0 0 
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By Membership Subscription 


Life Membership Subscription .., 
Publication 

Government Grant (Anticipated) 
Misc. Receipts 


Grant from NISI 


», Deficit 
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Rs. A. P. 
36,500 0 0 
2,000 0 0 
1,500 0 0 
30,000 0 0 
100 0 0 
250 0 0 
5,735 0 0 


Rs. 76,085 0 0 
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FORTY-THIRD INDIAN SCIENCE CONGRESS 
AGRA, 1956 
Congress President: Dr. M. S. KRisunan, M AS EADIE A 
PRESIDENTIAL ADDRESS 


At the outset I wish to express my sincere thanks and gratitude to 
fellow members of the Indian Science Congress for the great honour they 
have conferred on me by electing me to the high office of President which 
has been occupied by a succession of men distinguished for their outstanding 
contributions to some branch of science or technology. 

The Indian Science Congress has been in existence for 42 years. It 
is still vigorously growing as can be seen from the interest taken in its 
sessions not only by professional scientists, but also by the enlightened 
public. ‘This interest is in some measure due to the encouragement given 
to scientific and technological research by our Government and particularly 
by our Prime Minister. The importance of science and technology to the 
material advancement of any country in the present age is wellknown 
and it is but proper that India should give increasing attention to research 
for being able to advance in various directions. 


It looks to me that the time has come for making some important 
changes in the work programme of the Science Congress Sessions. In 
the olden days it was possible to read and discuss several papers in each 
section of the Congress but at present the amount of time available is 
Strictly limited and much of it is taken up by symposia. The great 
Majority of the papers submitted to the Science Congress are generally 
taken as read, and even if a few papers are taken up for reading, suff- 
cient interest is not aroused in the discussions following the presentation. 
In my opinion it is now worth considering whether we should not stop 
accepting miscellaneous papers and concentrate on organising symposia 
on topics of special importance in which all the members of the sections 
concerned may take part. I am aware that this proposal is likely to be 
unpopular with a number of our memebrs, but unless we do something 
like this we cannot carry on the pretence that the papers are submitted 
to the Science Congress for reading ; it will save the Science Congress 
considerable expenditure on printing if Only Apne of the symposia 
and of the few important papers read are published. p 

You are all aa nee ene years ago the Corporation of Calcutta 
made a generous donation of land in that city for enabling the Boles 
Congress to put up its own accommodation. ‘The Covert as : a ia 

ave since kindly agreed to contribute towards the cost ai . F Dunne 
So that in about two years it will be possible for the organisatio o Ya 
on its work in its own buildings. 7 : 

From the point of view of the scientists the most imperian. pon 

uring the past year was the conference held at Geneva ud An see 

Summer on the peaceful uses of Atomic energy. tough om eae 
yet claim to be in the forefront of research in the deve loprgnt Ba me 
Power, she played an important part in organising T Te ae ices of 
bringing together various countries of the world under pic 
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the United Nations. It is to be hoped that in future we will hear less 
of uranium and hydrogen bombs and more about the development 
of Atomic energy for the production of electrical power for use in 
Industrial plants and in medical and agricultural research. 

I shall now pass on to the subject of my address which will dea] 
with mineral resources and their problems. 


MINERAL RESOURCES AND THEIR PROBLEMS 


MINERALS AND MODERN CIVILIZATION 


It is generally known, but not fully realized, what important part 
minerals play in modern civilization. They provide the chief fuels and 
sources of power, viz., coal, petroleum and natural gas. Modern trans- 
port, communications, mass production in diversified industries and many 
marvels of science are all closely connected with minerals. Many things 
we now take for granted, whether we regard them as necessities or 
Juxuries—automobiles, steam and electric trains, ships, aeroplanes, radio, 
the various electrical and electronic devices and a large proportion of the 
countless products of the chemical industry—are all manufactured from 
minerals. 


— Many of the mineral products are so inter-related to each other and 
so essential to one industry or another, that it is no longer possible to 
say that one group of minerals is more important than the other. The 
metals and their innumerable alloys are indispensable for many ordinary 
and special uses to which they are put. Without them many modern 
chemical and metallurgical processes would be impossible, as the latter 
require materials to withstand extreme conditions of temperature pres- 
sure, corrosion, acidity, etc. The metallurgical industry depends in its 
turn on the availability of a variety of refractories or heat-resistant 
substances with which furnaces are lined and containers made. ‘The 
machinery and appliances used in the generation and transmission of 
electricity depend on the conductive properties of metals and on insulat- 
ing materials like mica and special porcelain which prevent the leakage 
or loss of, electricity. The shaping, cutting and polishing processes 
depend on a group of .minerals called abrasives, whose utilisation 
is dependent on their hardness and toughness ; the best known amongst 
these being diamond, corundum, emery, garnet and different forms of 
quartz. ‘There are others which are used as protective coatings on metals, 
i wood and other materials of construction to prevent rusting, corrosion 
and deterioration, these being included in the group called paint pigments. 
© Still others, because of their brilliant colour, lustre and hardness, are 
4 used as ornaments—precious and semiprecious stones. 


From the very dawn of human civilisation i.e. from the time when 
man began to develop intelligence to counter nature’s vagaries” and 
conquer her forces, he has used mineral products, a few at first and more 

* as time went on. The earliest materials to be used must have been 

* stones for building shelters, flint and quartz for making implements and 
ochres for ornamenting dwellings and the human body. ‘hen followed 

the use of plastic clay for making pots and utensils. Naturally occur- 
ring metals like gold, silver, copper must have attracted attention when 
found, for they were not only bright and lustrous but possessed melle- 
ability and ductility and the power to retain their lustre. Between that 
stage and the discovery of the smelting of iron, a long period of time 


* 
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must have elapsed. In due course the smelting of a few other metals 
would have followed, these metals occurring mostly as easily reducible 
oxides and sulphides. A high stage of civilisation had already been 
attained by the time iron and bronze became available in large quanti- 
ties as fairly common metals, We have no reliable records as to when 
iron was first manufactured in India, but it was probably not less than 
3500 years ago. Even in the 13th Century B.C. it was comparatively 
a tare commodity in the Levant and Egypt, for there are authentic 
archaeological records to show that the smelting and production of high 
quality iron was then known to the Hittites of Asia Minor (who were 
an Indo-Aryan race) but practically unknown to the Egyptians. ‘The 
inference that may be made from this is that the Hittites probably got 
their knowledge from their kinsmen in India or Iran. J. M. Heath, the 


pioneer in modern blast furnace manufacture of iron in India more than 


120 years ago, has expressed the view that the use of iron in India pre- 
dated the use of bronze and that the Egyptian pyramids must have been 
built with the aid of iron implements imported from India or made with 
the knowledge derived from India. The earliest iron objects known in 
India are those found in the excavations made for the foundations of 
the Bodh Gaya temple which are probably of the 4th Century B.C. The 
iron implements found in pre-historic burial sites in the Tinnevelley 
district of Madras may be several centuries earlier. The famous Delhi 
iron pillar which is usually attributed to the 4th Century A.D. by 
archaeologists is much later, though the most celebrated. Iron was 
certainly an important article of trade, albeit for military purposes, in 
the first millennium before Christ, when the availability of horse chariots 
and iron weapons determined the fate of empires. 


RAPID INCREASE IN THE USE OF MINERALS 


Even at the dawn of the industrial revolution in Western Europe, 
which followed the invention of the steam engine, only a few mineral 
products were used. .I'hese were iron, copper, lead, zinc, tin, gold, silver, 
mercury, precious stones, sulphur, clays and building stones. Many 
metals, non-metals, alloys and chemicals were still laboratory curiosities. 
Those metals which could be easily reduced from their ores by the use 
of charcoal or coal were the first to be made and used. ‘Ihe commercial 
production of aluminium, though it is one of the most abundant metals 
in the earth’s crust, had to wait until the development of the electric 
furnace barely 125 years ago. About a hundred years ago, aluminium 
was in the same stage of development as titanium has been during T 
last decade. And even now the chief ore of aluminium 1S bauxite a 
not common clay which is one of the most abundant subteno Pij r 
external part of the crust of the earth. Magnesium metal ee Tz F e 
about 140 years ago but did not have any major use until a a T a 

orld War. ‘Titanium which is one of the more commo clones ; 
the earth’s crust has been manufactured on a fairly large scale on x ‘ x rit : 
the last decade, because of the many technical difficulties which 1 
metallurgy presents. Beryllium, which is t an i 
ably e aa a EE metal because its hik o ben 
comparatively scarce and is unlikely to be produced in E E a eral 

„It is well known that mankind has used nu me R Bo 

uring the present century than during all its long a alo ice 
odern industry is expanding at an ever-incredsils Pd industrialised 
country is now bent upon industrialisation and the already 
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ies are steadily expanding their activities. This will be evident from 
tput of a few typical metals and minerals during the current cen- 
hown in the accompanying graphs (See Figs. 1 to 6). The graphs 
wever, not even because of the fact that the two world wars 
ulated sudden and extraordinary increase in production, followed by 
essions, during which the output fell below the normal levels. ‘This 
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Minerals differ from other natura] : seal 
respects. | We find them sparsely and some eal an oe 
are wasting or non-renewable assets. ‘The produce: i ed and they 
vegetable kingdoms are renewable sade o ae k e animal and 
minerals. Under certain exceptional conditions spate ee the 
quickly—e.g. sulphur in areas where volcanoes ate active Bi oe eniengd 
processes, sedimentary or igneous, generally take a ver i a pee 
produce any appreciable results. They would be of ae ong time to 
are prepared to wait for a century or two, but they may aii y T me 
millions of years to yield worthwhile results! Many es fe 
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which originate from igneous rocks (especially metallic ores) a 

igneous ro s) are clos 
connected with mountain building activity, which, while a ae 
resources, may also destroy old ones. ‘The last activity was the Alpine- 
Himalayan revolution, which geologically speaking, died down only very 
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GRAPH SHOWING THE WORLD PRODUCTION OF 
SILVER AND GOLD (BETWEEN 1900-1953) 
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recently and the next one is not due, perhaps, for another 200 or 250 
million years! The only way, therefore, of replacing the mineral 
deposits which have been depleted is to find new ones, wherever they 
may occur. 
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Minerals are classed as wasting assets. Some deposits originally 
thought to be of enormous size have been depleted so Se pet they have 
now ceased production or lost their original importance. F he Cornish tin 
mines which were the world’s most important source for centuries are 
practically unproductive at present. The metalliferrous mines near 
Freiberg in Germany (where there is a famous mining school) are not 
active at present. ‘Ihe copper deposits of Michigan, the silver mines 
of Potosi in Mexico and the once fabulously rich Comstock lode in Nevada 
have lost their importance. Many famous mining camps in U.S.A. and 
Mexico are merely the ghosts of what they were and will soon be for- 
gotten. The most productive petroleum well so far known in the world, 
viz., Cerro Azul 4, at Tampico, Mexico, after having produced some 60 
million barrels of crude oil, suddenly began giving only salt water. It 
started as a gusher in February 1916 when the oil shot up from the bore- 
hole to a height of about 600 ft. above ground and was giving a daily 
production of over a quarter of a million barrels for some time. 


By far the great majority of deposits are very sporadic in distribution 
and rich deposits are distinctly rare. Coal and petroleum are more widely 
distributed, compared to metalliferrous deposits. ‘The coal bearing rocks 
of India occupy for instance 4 per cent or less of the area of the country, 
while the coal seams themselves occupy a small fraction of the 
coal measures. A large part (about 30%) of the production of copper 
by the U.S.A. comes from an area of barely 4 sq. miles near Butte, Montana. 
Over four-fifths of the world’s nickel comes from the Sudbury mines in 
Rei) - Canada and most of the world’s production of molybdenum comes from 
ye a single property, the Climax mine in Colorado. The Rand gold deposits 

which are responsible for half the gold output of the world occur in 
an area 50 miles by 20 miles. Similarly the Kolar Gold Fields of India 
occupy an area of 5 miles by 1 mile. 


We shall now turn our attention to the question of the abundance and 


distribution of the elements in the earth’s crúst and to problems of mineral 
development. 


ABUNDANCE OF ELEMENTS IN THE EARTH’S CRUST 


b The earth has a radius of 6371 km of which about half consists of 
a a oe a hly _of the composition of an alloy of iron and 
nickel. here is an intermediate layer 2870 km thick which is thought 
to consist of silicates of magnesium, iron, chromium and also sulphides, 
tellurides and selenides. The crust is 30 km thick of which the ordi- 
narily accessible portion comprises barely 3 km (10,000 ft.) though bore- 
holes put down for petroleum have reached a depth of 20,000 feet. ‘The 
composition of the crust is fairly well established through the work of such 
well known authorities as ©. de Beaumont F W Clarke, H. S. 
Washington, V. M. Goldschmidt, J. H. L. Vogt V I Verk A i. 
Fersman and others. The average composition is ‘that of a ee inter- 
mediate between granite and basalt, which are most re al t igneous 
rock types exposed at the surface. ET ames 


The abundance of elements formi i 
A orming the earth’s crust is given in 
feats H (see also Appendix I). Taking only the top 10 km of the crust, 
n me the atmosphere and the oceans, the 12 most abundant elements 
ose given below in Table 1. They form 99°5 per cent by weight of 


the crust, all th : aE Sri 
ve te e other 86 elements together forming only one-half of one 
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TABLE 1 | 

Tas MAJOR BLEMENIS IN THE Crust. | 

Wt. Wt. i 

per cent per cent | 

49:5 Potassium ... a nO nd | 

S 25:7 Magnesium Se. eS | 

Aan T5 Hydrogen ... 405 a OO | 

Ir ae ArT Titanium ae w KOG ) 
Calcium a a Spr RIS Chlorine ... ace o DA 
Sodium x Sap 500 20. Phosphorus A ae O 


The most interesting fact about the composition of the earth’s crust 
(and indeed of the whole earth) is that it is composed very lar gely Gia À 
few elements of comparatively low atomic number. Another fact is that 
elements having even atomic numbers are more abundant than their imme- 
diate neighbours with odd atomic numbers. A few exceptions there are, 
especially the rare gases Helium, Neon, Argon, Krypton and Xenon. This 
may be due to their having escaped from the earth at an earlier stage of its 
history ; that this supposition is plausible receives support from the cosmic 
abundance of these gases. Hydrogen and Helium are indeed by far the 
most abundant elements in the universe. In the case of some of the other 
elements, the reason may be that we have taken only the crust and not the 
whole earth, in the interior of which iron, nickel, magnesium and 
chromium (and possibly also sulphur, selenium and tellurium, etc.) are 
believed to be abundant. On the other hand, elements with the highest 
atomic numbers disintegrate spontaneously into those of lower numbers, at 
least under the conditions with which we are familiar on the surface of the 

a= Carth and these elements should be expected to be amongst the least 
abundant. Elements with atomic number 43, 61, 85, 87, 93, 95, 96, 97 and 
98 have so far not been reported as occurring in the rocks of the crust, 
either because they are very scarce or are very quickly transformed and 
removed. 

Those who are not familiar with geochemical facts are apt to confuse 
our familiarity with the various elements with their abundance in the crust. 
Quite a few commonly known metals such as chromium, zinc, nickel, 
copper, tin, lead, antimony, mercury, silver, platinum and gold, and non- 
metallic elements fluorine, nitrogen, horon, bromine, iodine will be seen 
to occur only in minor amounts, though they are in common use. Some 
elements such as rubidium, gallium, germanium, hafnium, indium etc. | 

: eee comparatively abundant amongst the minor ones, are SO dispersed 
| at they are not commonly known. Gallium accompanies aluminium, 
hafnium goes with zircon, while cadmium, indium and germanium are close, 
ree mow seat 

hem Gee ae ud and platinum. Scandium is more abundan 

senic. Even titanium, which is one of the really abundant elements 


(about 0°44 per cent in the crust) is dispersed in ferromagnesium minerals 


to a great extent or occurs as small grains (as ilmenite and rutile) in many 


tocks, that important deposits of high grade are not common. ‘The beach 
Sands in some parts of the world containing ilmenite (Fe-Ti) Zircon (Zt); 
the monazite (Ce-Th-U) owe their concentration to: weathering agents ane 
to the action of rivers and sea waves. It would be quite uneconomic ta 
dig up huge quantities of gneissic rocks in which these minerals occur | 
sparsely distributed as minute grains, and try to concentrate them bY 
mechanical means, though this is possible if cost is no consideration 

In contrast to the well defined, large and economically workable | 
deposits of copper, lead, zinc, chromium, nickel, mercury, silver and gold, 
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many elements occur in a limited group of mi - : 

form workable deposits. Such are Phe eou ane a 
beryllium, columbium, tantalum and rare earths which are f de core 
Jumps and pee in pegmatites, DERE EE: Sie 

It will be clear from this that it is n i 
elements in the crust that matters so much y i. pe ee oe > 
and the quantity in which they are gathered up by natural processes S a 
concentrates are our ore and mineral deposits, As our knowled e = 
about the characters of the elements, the minerals formed by cons Tie 
processes which serve to segregate them into workable masses, the ph E 
chemical laws which govern their relationship and environment A are 
able to narrow down our field of search and eliminate unfavourable environ- 
ments. 

The knowledge of the physico-chemical characters and of the processes 
of segregation of the elements enable us to understand the nature and asso- 
ciation of minerals formed during the course of differentiation and frac- 
tionation of igneous rocks and those formed under sedimentary and meta- 
morphic processes. ‘The ionic potential (electric charge by ionic radius) 
determines, in sedimentary processes, the elements which remain in solution 
and are removed thereby and those which are precipitated by hydrolysis. 
A clear idea is thus gained of the process of clay and bauxite formation 
and the elements which may be expected to be present in such deposits. 
For instance, the red mud got in the Bayer process of alumina manufacture 
is now a good source of gallium. 


GRADE AND WORKABILITY 


Most of the ore deposits are usually derived through the agency of 
magmatic processes, being associated with igneous rocks and emanations. 
Both the grade of the ore and tonnage have a definite relation to what we 
consider a workable deposit. What we call a low grade is dependent on 
economic considerations of winning the useful mineral first by separating 
it from the unwanted minerals and waste rock, and then processing or 
smelting it to concentrate the mineral or metal into a usable form. We 
may state that at present the following percentages of metals form the 
lower limit of workable grade in deposits: 


Metal. per cent. 
Aluminium iA RRO 
Iron 30 
Manganese 25 

k Chromium 25 
Zinc ý 5 
Lead a 
Nickel E 
Copper ... g g 
Tin Je sa ae 
Silver aa Sern 
Gold 0:00! 
Platinum 


cases for the same element, for other 
factors such as the size of the deposit, its accessibility, the aval of 
Suitable process for easy treatment, presence of other elements w is a 
constitute valuable by-products, etc., enter into the problem of workability. 


These figures do not apply in all 
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e containing 30% iron may be workable but not : 
a hematite of the same iron content. A bauxite contaimng 40 dares: 
may be workable, but not a clay, as source of eu: i opper ores 
containing 1 per cent copper can be exploited if aie a a large 
tonnages, as in the ‘porphyry Copper ores of Western Unite T Gold 
ores occurring as veins with 2 dwt. of gold to the ton are wor kable only | 
under ideal conditions. In certain cases, because of specially favourable 
conditions or due to the availability of efficient processes of treatment, it 
may be possible to recover ores containing very low concentrations of 
metal, Gravel deposits containing about 3 grains of gold to the ton, and 
granite containing one-half or one-third of one per cent of tungsten ore | 
may be worked. A very interesting example is sea water which contains 

only 0°13% of magnesium, which is now used as the source of that metal. 

The average content of uranium in rocks of the crust is of the order of 
00002 per cent, i.e. two parts in a million. But it will be a very costly 
proposition to mine half a million tons of rock to process it and recover 

1 ton of uranium whose market value at present is roughly Rs. 35,000 to 

Rs. 40,000. Barely a decade ago a workable uranium ore had to contain 

not less than 2 per cent of that element. But the demand that has been 
created after the discovery of atomic energy makes it now worthwhile to 
mine and process an ore containing only 01 per cent uranium. It will be 

a long time before it becomes possible to work even the granitic rocks 
which contain 5 to 10 parts of uranium per million parts, for their uranium 
content. 


Thus an iron carbonate or 


WORLD RESOURCES OF MINERALS 


ee A large number of minerals, well over a hundred in number, are in 
use at present. A large proportion of them enter into the international 
trade as only a few countries are large sources of certain minerals and 
most others are dependent on these sources for their requirements. 
In a paper presented before the United Nations Conference on Natural 
Resources in 1949 by the U.S. Geological Survey and the Bureau of Mines, 
the world resources, as known at the time are given for a few of the more 
important minerals and metals. Table 2, reproduced from that 
paper, indicates the reserves in millions of tons, the then production and 
the life of the reserves based upon current consumption. 
The figures given in table 2 can only be an approximation to the truth and 
may, therefore, be taken as indicating the order of magnitude. In the 
case of iron and coal there are doubtless larger resources than shown in 
the above table. In fact, a study of the world resources of iron ores made 
in 1954 shows much higher figures than those given in the Table. For f 
copper, lead and zinc it is rather interesting that the estimated life of the | 
pes ae one mee a less stationery at 30-45 years over a period 
e than two decades, the rea ing t ar ing 
found to keep pace with the Glee ma alae aul 
_In making any estimate of the life of the k 
various assumptions have necessarily to be m 
current rate of consumption which natura 
and from region to region. Table 3 giv 
sumption of the most important metals, 
in Europe excluding U.S.S.R. 
the table will show a great di 
course depends on the status 
regions. If the rate of cons 
countries the life of the resery 


| 
| 
nown reserves at any time, 
ade. One of these is the i 
lly varies from country to country | 
es an idea of the per capita con- | 
ils, coal and petroleum in the U.S.A., | 
, and in the rest of the world. A glance at 
sparity in the rate of consumption which 0° 
of industrial advancement of the different 
umption increases in the under-developed 
es will naturally be reduced, 
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TABLE 2 
WORLD RESERVES AND CONSUMPTION or SOME MINERALS 


m eee 


World Production 
Reserves 1947-48 Supply ee 
: É consumption 
(in million tons) (years) 
Iron ore (Iron content) 
Actual ii ay 
Potential ae i a 57000 A om 
Manganese (50% equivalent) ge 1,000 3-9 ; 
Chromite es at 100 2-1 350 
Wolfram (60%) ... ee ue 4 0-032 A 
Copper ore (metal content) ... on 100 22 lee 
Lead ore 3 Bhs Ne 40 1-2 z 
Zinc ore D ae as 70 1:8 39 
Tin ore m Sho see 6 0-16 38 
Bauxite nod Sdo 3 1,400 6:5 200. 
Potash eee = 500 5,000 3 1600 
geo phate rock a a Ss 26,000 14:4 1800 
Coal & lignite (coal equivalent ae E 
Car lg ( q ) 5,165,000 1,500 2200* 
(Proved & indicated) ... = 75,000+ 3,400+ 22 
Ultimate... pe a 555,000+ yes E 


* Allowing for one third loss in mining. 
f Million Barrels (roughly 7 barrels to a ton). 
TABLE 3 
PER Carita CONSUMATION OF SOME METALS AND MINERALS 
(as in the year 1948) 
SSS 


Europe ex. Rest of World 6 
U.S.A. USSR. world average India 
Iron (kg) .. 3. | 335:0 65-0 11-0 39-0 6-0 
Copper (kg) .. i 8:2 1:8 0-2 0-9 0-1 
Lead (kg) oo o 4:7 1:3 0-1 0-6 0-02 
Duke (153) ae 4-9 1-5 0-1 0-7 0-1 
Tin (kg) tee 0-42 0:14 0-01 0-06 0-01 
Coal (met. ton) | 4-3 1:3 0:2 06. 0-1 
Petroleum (bbls) .. 13:8 0:8 0:4 1:3 0-1 
a ee 


OUTLOOK FOR DISCOVERIES. 


As is well known, only a few limited areas in the world have been 
Nuiched intensively for minerals. Such areas are to be found around the 
North Atlantic, viz., in Western Europe and North America. Even there 
the amount of detailed exploration that has been done varies greatly from 
vue area to another. Parts of the Canadian ‘shield’ for instance, are yet 
ne € examined in detail. Similarly, there are parts of the Rocky Moun- 

in belt which have not yet been investigated properly. 
n other parts of the world it may be stated that only a few small 
steas have peen examined in detail. ‘The greater part of South America, 
sica and Asia remain to be explored with care. In Asia and Africa 
ae are regions which have not yet been mapped geologically. Under 
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o expect that intensive exploration and 
ontinents would lead to the discovery 
f which some at least would be of 


the circumstances, it is reasonable t 
prospecting in such areas 11 these c 
of a number of mineral deposits O 


importance. 
INVESTIGATION TECHNIQUES 


Discovery will, of course, depend upon the care, perseverence and 
skill employed and the efficacy of the methods used. The days of the 
common prospector are more or less over in many countries where good 
geological surveys exist. Only in the more inaccessible parts of these 
countries would surface examination now give worthwhile returns. The 
geological surveys of most countries are now engaged upon the systematic 
examination of their territories with the help of geophysical, geo-chemical, 
radio-active and other methods of prospecting aided by drilling and micro- 
scopic examination, chemical analysis, etc. of the minerals obtained during 
investigation. In areas covered by soil, geo-chemical techniques are very 
helpful to trace the distribution of certain elements which are sought 
a or which en to e A of Cae other elements with which 

ey are associated. careful study of the structural aspects of mineral 
deposits is proving highly useful as it gives a better knowledge of the 
behaviour of the deposits both laterally and at depth. ‘The methods 
available to the geologist are constantly being improved upon by advances 
made in the fundamental sciences which contribute to the development 
of new types of equipment and new methods of work. Geophysical pro- 
specting has, in the last three decades or so, given spectacular results, 
ba arly in prospecting for oil where it has been used most extensively. 
Recent developments pertain to the use of the magnetometer from the air 
<e. j thich i i : = : 
i eo oe which is specially useful in unexplored or 
Fee in ae ee in countries where a considerable amount 
ee ae A 2 sence been done, new discoveries are being made 
a i nee, the concealed coalfields in Southern England were 

iscovered by careful geological work aided by d illi i 

ge g ed by deep drilling which proved 
xistence of several valuable coal seams at depths of 4,000 to 5,000 ft 
from the surface. It is obvious that the use of tl i i f 
prospecting in all parts. of the world Sa method 
ees depth: world would lead to the discovery of what 


PROSPECTING FOR PETROLEUM 


F 3 

Ee e aS part of the discovery of oil-fields was due to 
cat wells were drill Aa wild-cat drilling. In fact several successful wild- 
ay case Sena ian ie geological advice available at the time. 
much valuable geological eae As ee t ee e mia 
several wei : a result of exploration 10% 
rocks ae of te o that petroleum is found a sedimentary 
E E a e pien What sort of organisms gave rise to petro- 
PARE E RE icu = Tete control its characteristics are stil 
Pee dones and yr ei hen these sediments are moderately folded, 
isola, ne A ie ines, they provide the necessary structure fOr 
porous in order to be lek e petroleum. The ‘reservoir’ rocks must be 
ae pervious in order to veld ee po oleumn ane en 

; en pumping i ted to. 
P ae oe ES Te have an impervious ae oy eal See to 
from the adjoi ape ot the petroleum and the accompanying natural gas 

adjoining strata. ‘The strata must be unbroken by faults ané 
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thrusts, for these afford easy routes f ; 
Thus, though the Siwalik and the asocia Sens of 
ing on the North Indian plains belongs to ee -H 
occurs on either side of India in Iran and Be sa 
elevated, broken up, folded and pushed ao p 
which were responsible for the formation of the 
have, as a result, the highest mountain ranges in th 
many mountaineering expeditions from all parts of th P a 
tunately, from the economic point of view, the very ne as saa 
these mountains have broken Up most, if not all, of the ERs produced 
structures. We still entertain some hope that a few favourable st 
may be found in this belt as well as in the Cae ed i > ructures 
of een India under the thick blanket of alluvium, `- Putra valleys 
sean T ERS Be Sie majority of the oilfields during the last three 
st entirely to geophysical explorati j 
parts of the world have been investigated, resulting in ifimereus deoo A 


or petroleum and gas. 
imalayan zone border- 


GEOLOGICAL, ENVIRONMENT 


a a oe E E has another aspect. By patient accumulation 
g principles have been established which enable us to say 
that certain types of minerals are found in specific geological environments 
With that knowledge we can say that it is futile to look for coal or 
petroleum in crystalline rocks or even in Pre-Cambrian sedimentary rocks. 
Indeed, there is a record of one of our Provincial Governments, nearly three 
i of a century ago, repeatedly helping an enthusiastic army officer 
ae uae for coal in the crystalline and Pre-Cambrian rocks, against 
Reece of the Geological Survey. Certain minerals like chromite, 
oe ae and titaniferous magnetite, nickel sulphide, phlogopite, 
Pe 1 = asbestos, the platinum group of metals, ete. are found in igneous 
oe sae in magnesium and poor in silica which geologists call ultra- 
a E S. The granite-pegmatites are the home of several minerals con- 
an E rubidium, caesium, lithium, beryllium, cerium, yttrium, tantalum, 
vee in and wolfram are also found in granitic rocks. Many of the metalli- 
eee deposits containing ores of copper, lead and zinc are generally 
oe lated with igneous rocks of acid to intermediate composition (granites 
§tano-diorites), 
EVAN, rough quantitative appraisal of different types of minerals 
made = in the chief geological formations exposed in a country may be 
should reliable fundamental geological data are available. These latter 
ene of course include the structure, thickness and distribution of the 
ther, > geological formations and the type of mineralisation associated with 
should i © arrive at a general picture it is not necessary that the appraisal 
rst ae oe, accurate in the first instance. The order of magnitude may be 
_ = ascertained in the preliminary studies, further search and closer inves- 


1 : Sie : 
ation aiding in making this more and more precise 1m Course of time. 


GRADE AND TONNAGE 


In : 6 : » lati hi 
b most mineral deposits, there is some quantitative relationship 
“tween the grade of the Fa and the tonnage available, i.e. the poorer 
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are in greater abundance than the rich ones. The relative. propor- 
ent grades will depend upon the geological 
The ratio of these grades may vary from . 
one group of deposits to another. This type of study eS ee bese under- 
taken yet on a systematic basis, but. as data become availa E rom areas 
; where the mining industry has been in existence for many years, it should | 
© be possible to establish, for each type.of deposit, some kind of mathemati- 
cal relationship which would aid future appraisal. | 
T The present surface of the globe gives a section of the carth as exposed i 
by geological: processes. Below the present surface and within the depths | 
accessible to mining, we can expect at various levels a general repetition | 
of the same conditions and the same average distribution of rocks and 
mineral deposits. This assumption will be valid if we take the earth’s 
surface as a whole. Broadly, therefore, we shall be justified in assuming | 
that there are at least as many undiscovered deposits below ground as those | 
that have been discovered and exploited. Indeed, if we could explore all the 
mineral deposits occurring: down to a depth of, say, 10,000 ft. from the 
surface, we should certainly expect to find several times the reserves of 
all the minerals which we are cognizant of at the present time. As things 
are, however, there is a great deal of exploration to do and there is no- 
. doubt that numerous important deposits await discovery in many parts of 
the world. 


rades idan 
‘Hon of the tonnage of the difler 


characteristics of the deposits. 


CONSERVATION OF MINERAI, RESOURCES 


It is well-known that in sll countries there is a stage of development 
=== early in the process of industrialisation when only the richest deposits 
exposed at the surface are worked and utilised locally or exported. Much 
wastage occurs in this stage either through leaving behind the poor grade 
material unworked or throwing it away with waste rock on the dumps. 
This stage is soon followed by industrial development marked by the 
Setting up of metallurgical, chemical and engineering works. ‘The national 
wealth and prosperity of the country concerned increase during this stage. 
Next comes a period of depletion of cheap domestic mineral resources and 
import of raw materials from outside for feeding the local industries. During 
this stage the general prosperity of the country is maintained but there is 
keen competition in markets both for buying raw materials and selling 
finished goods. ‘Thereafter comes the stage of having to depend on foreign 
ore and other raw materials, leading gradually to loss of competitive 
power in foreign markets due to the necessity for purchase of much of the 
taw material requirements from outside. We in India are just passing 
the first stage and entering into the second. The further stages can be 
strengthened by the careful husbanding of our resources by the adoption 
of measures of conservation. This can be achieved if an all-out effort is 
made to adopt and enforce the best practices in mining ; to insist that all 
workable grades are mined and that the poorer grades are beneficiate 
in order to make them usable ; that all useful byproducts are recovere 
during mining, beneficiation and manufacture : and that each type, °" 
grade of material is put to the use to which it is best fitted by its e E 
An outstanding example in India requiring the enforcement of conserya- 
tion, to which repeated attention had been called, is the misuse of good 
coking coal for burning in boilers and locomotives for steam raising for 
which non-coking coal of a similar grade would do quite well. It is only 
during the last four or five years that serious steps. have been taken to 
prevent the objectionable use of coking coal, Several other examples © 
Waste or misuse can be quoted. R 


hem a 
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the local conditions carefully before strict m 
waste. We are apt to complain that ¢ ae ( 
‘Jodhpur and other places in Rajasthan : i 
ike neighbouring villages, or that the beautiful shell limestone in th 
Trichinopoly district in Madras is carved into water troughs for a ttl 5 
In the absence of better uses, or rather of any organisation for endou i : 
the marketing of the materials for better uses, it is inevitable that Ge 
are employed locally for purposes for. Which some other and chem 


During periods of high prices and scarcity; miners themselves adopt 
some measure of conservation by working the readily marketable lower 
grades of mineral present in the mines or by re-working the dumps to 
recover whatever can be sold in the market. “Thus, during the last few 
years, under the stimulus of high prices, many manganese mine dumps 
were scenes of activity and appreciable quantities of marketable ore were 
recovered. During the war, many mica dumps were turned over to recover 
small pieces of good mica and such minerals as beryl, tantalite, saimarskite, 
ete. This, however, is a process depending on: special circumstances when 
either high prices or scarcity encourage the recovery of all useful material 
even from dumps. The modern State, whatever be its political complexion, 
now insists that natural resources should be conserved and takes steps to 
regulate the mining and mineral industries to the extent considered neces- 
sary in the interests of the nation. It encourages and helps the industry 
to set up plants for beneficiation and undertakes research to determine 
the most suitable processes to adopt for the particular mineral commodities 
selected for beneficiation. As private industry becomes more educated and 
alive to the need for conservation, it may itself take up research to solve 
the problem of individual units or of the particular mineral industry as a 
whole. 


. Conservation has to be effected at all stages of the development of the 
mineral deposits, in mining, milling and ultimate utilisation. All technolo- . 
gical advances in any of these stages automatically bring in improvements 
Which are conductive to conservation. Conservation is also achieved by 
Substituting a more easily available and cheaper material for one which is 
Costly or difficult to get. Substitution is often dictated by necessity and 
will. be acceptable so long as the easily available substitute is good ee 
for the purpose for which it is intended. Thus, though it may be wort 
While using a good grade of mica for all types of electrical insulation, a 
Poorer insulator would serve for some purposes. Mica substitutes ae 
therefore, coming into use in the countries which have to import this 


Mineral in large quantities. 


RECOVERY OF BY-PRODUCTS 


i or elements 
Barely a quarter of a century ago, many minor metals 


> p er, lead and 
Present in important mineral deposits, suc eae Rene 2 chee 

mce i i unmitigate : \ 
» Were considered to constitute an surn. tungsten, vanad 


ete tS, anti ‘um, bismuth, molybden 
„ete, rec east Hee in metalliferous oe ae e 
< mination costs a good deal of money. But, at the ae a nee a 
Ence of such elements constitutes a valuable source 9 ae ra ras 
~Darated, refined and sold in the market. Even coal as oa st apna 
Bases and dust from chimneys have become important source 


Potash, germanium, etc. 
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About half a century ago, the only petroleum fraction which found 
use was the heavy fuel oil. The crude petroleum drawn from wells was run 
out into open pits or tanks so that the light fractions might escape, leaving 
the heavy oil behind, for no use had been found for the lighter constituents, 
Now-a-days these light fractions, which were considered useless in former 
days, are the most valuable constituents and every effort is made to prevent 
their loss. ' 

Technological advances are constantly enabling us to use lower grades 
of minerals than before. Within a period of two decades or so, the ore 
charge for the iron blast furnace in America has gone down from an average 
of 56 to 60 per cent iron to 52 to 55 per cent iron. ‘The standard grade for 
bauxite which was formerly over 55 per cent alumina has now dropped to 
below 50 per cent. Chromite and manganese ores of 45 and 40 per cent 
respectively are now-a-days saleable but a couple of decades ago, they had 
no market. When certain materials become scarce in time of crisis the 
prices shoot up to unprecedented heights—e.g., wolfram was selling at a 
price of Rs. 25,000 or more per ton barely 3 or 4 years ago, while beryl 
was selling at more than Rs. 1,000 per ton. But if the scarcity becomes 
chronic, substitutes will be found by intensive research and the scarce 
mineral will not be needed for the purpose for which it was originally used. 
These remarks will apply as much to artificial scarcity which may be 
created by political or ideological factors as to natural scarcity due to 
insufficiency of reserves or supply. 


CHANGING PATTERN oF USE 


It is ari interesting fact that no mineral has become entirely obsolete 
and unusable. The pattern of use may change occasionally, but so long 
as a mineral finds some use it continues to be employed until it is replaced 
by something more suitable or is used for some other special purpose. A 
good example is afforded by monazite for which the black sands of the 
Travancore coast were originally worked. It was then emploved for ‘the 


gas mantle industry. But, after the first World War, 
the demand for the mineral fel] and 


been teplaced by electricity for ligl 
ilmenite which is associated { 


facture of a paint pigment—titanium white. This mineral rapidly 


tly forgotten for a while. But 
>» Monazite has again attained 
energy because of its content 
little uranium. Ilmenite also 
» So that at present there is a good demand for 


_ _ Prophets are not wanting 
industries whenever important 


ful minerals. But I am sure that most 


hat So long as good : : : il- 
+4 : n aval 
able at a competitive price compared an. Pel miea js 


e, there will always be a market for it, 


an unwanted material 


o occ ll be a thing of the past 


er all the uranium needed 
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for bringing about such a complete revolution in 

and power production will be available (as also other 
regulation and control of the nuclear reactions) 
compete seriously with coal. Similar prophecies 
when large developments in the production of petroleum as well as of 
hydro-electricity took place three or four decades ago. There are as yet 
no signs of coal becoming unnecessary to mine. y 


Conservation of natural resources is the slogan of th g 
much so that a World Conference on this subject was KAN io 
auspices of the United Nations in New York in 1949. Those interested 
in the subject will find much useful information in the six volumes of 
the report of this Conference published in 1953 by the United Nations 
Organisation. 


the industrial set-up 
materials needed. for 
at a price which will 
were made about coal 


INTERNATIONAL CHARACTER OF MINERAL RESOURCES 


Modern industry uses a host of minerals. Some of these used to be 
called strategic in the sense that they were of importance for making 
the munitions of war. Amongst these would come, for instance, ores of 
iron, manganese, chromium, tungsten, copper, lead, sulphur, ete. But 
in this era of total war, almost everything becomes a strategic material— 
even ceramic clay and paint pigments—for each has an important part 
to play. Hence the necessity for finding and developing all the variety 
of minerals needed for various industries. 

Several important studies have been made in recent years by indi- 
viduals and committees to assess the resources of minerals available in 
each country as also the local needs and exportable surpluses. But now, 
in Many cases, the demand is outstripping supplies from well known 
sources so that what appeared to be adequate reserves a few years ago 
are no longer so. Only some overwhelmingly important deposits have 
continued to be the major suppliers, while all the small or moderate 
sized deposits have been depleted or even used up. There is thus a con- 
centration of supply in the territories of a few individual countries. Not 
even the biggest countries in the world like the Soviet Union or the 

‘S.A. are self sufficient in all minerals and-they have to obtain a few 
minerals from other countries. Minerals, therefore, assume international 
Importance and figure prominently in political and economic disctissions 
between countries. No wonder then that all countries are paying Eo 
mg attention to the development of their mineral resources to reduce 

er dependence on others to a minimum. 


Some 70 to 80 minerals are known to enter into inter-national aa 

In the case of a few like tin, tungsten, chrome, nickel, etc., a See 
are few from which supplies must be obtained by all. In t : a ie 
some others the sources are many and therefore it 1s more ae oso 
m from several alternative suppliers. The growing hi supe 
®t several countries has been creating shortages because paves ares 
are rapidly becoming limited to only a few sources which hav S 


7 e 
surplus for export. In regard to the chief sources of soni pee: 
4 uportant minerals, I take the liberty of quoting an extrac 


li . . b 
privered at the Hyderabad Session of the Indian Science Congress by 
tof, Alan Bateman of Yale University : B tee eee 
in th I foresee it, the chief supplies of minera 
€ tuture wil follows : seep 
€xico’ for eee zinc, antimony, mercury and see Yo 
ee Petroleum and iron ore ; Brazil for manganese, , 
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tantalum and mica ; Bolivia, tin, tungsten and ETOH Chile, copper 
and nitrates ; Peru, Copper, lead, zinc and vanadium ; Canada, copper, lead, 
zinc, asbestos and nickel ; Morocco, lead, Zinc, ae cobalt, iron 
ore; Algeria and Tunisia, lead and zinc; South nea, manganese, 
chrome, asbestos, diamonds and corumdum, as well as uranium ‘ Namaqua. 
land and South West Africa will supply copper, lead, zinc, tungsten and 
germanium ; the Rhodesias will supply copper, cobalt and some lead and 
zine along with important quantities of metallurgical chrome and 
asbestos ; the Belgian Congo can supply copper, cobalt, uranium, lead, 
zine, tin, tantalum and diamonds; British East Africa in the future will 
be able to supply copper, cobalt, iron ore, possibly manganese and mica ; 
Portuguese East and West Africa can supply diamonds, some mica, some 
tungsten, possibly in the future some uranium ; the West Coast of Africa 
has large reserves of iron ore and manganese, diamonds, and miscel- 
laneous minerals ; Turkey will have exportable surpluses of metallurgical 
chrome ; the Philippines can supply iron ore and refractory chrome ; 
Korea can supply tungsten ; Japan can supply little of anything for 
mineral export ; Indonesia in turn will have excesses of bauxite, petro- 
leum and tin; Malaya, of course, should continue to be the largest 
exporter of tin ; and India, it is expected, should have exportable sur- 
pluses of manganese, of mica and titanium ore ; New Caledonia should 
continue to yield nickel and chrome ; and Cuba in the future should 


be a large supplier of nickel as well as considerable manganese and 
refractory chrome.” 


Times of emergency create abnormal demands for minerals. Familiar 
sources of supply beyond the confines of a country may be cut off, neces- 
sitating the opening up of poor deposits at home and taking resort to 
substitutes which may not always be very satisfactory. Frantic search 
is made and all new sources—good, bad and indifferent—are tapped at 
great cost, most of them to be abandoned at a later date as uneconomic. 
As examples Wwe may cite the development of poor grades of manganese 
ore and bauxite in the U.S.A., aluminous clay in Japan. A similar situa- 
tion arose during the war in all the other industrially advanced countries 
and compelled them to pay concentrated attention to problems of mineral 
sufficiency and deficits. But in some cases, however, intensive research 


has enabled the utilisation of deposits considered marginal or unwork- 
able in former days. J 


Inpra’s RESOURCES 


as an important link in the supply chain 
had to face many difficulties due partly 


to lack of trained personnel and facilitie 
‘ s and t lack of know- 
ledge of the resources. With the sub Se eee 


lere i a ciency or surplus in coal, ores of iron, 
penean, aluminium, titanium, chromium, magnesium 3 mica, barytes, 
kyanite, sillimanite and various types of clays. ‘The chief deficiencies 
are in Copper, lead, zinc, silver, 


nickel, cobalt, molybdenum, tungsten, 


: ; and sulphur, phosphates, 
» petroleum, potash, graphite, asbestos, amongst the non-metallic 
every case our knowledge is confined to surface 
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d equipment to face this task 
ered only by hard, painstaking 
e terrain and at considerable 
Many who are unfamiliar with 


Boe i , because the Geological Survey 
= 7 yer V i j 
has been expanded, new discoveries will come pouring in by the dozen. 


Such hopes are unwarranted, but we can expect to get more precise 
information on the known resources and perhaps also make a few 
important discoveries. We must be prepared to face disappointments in 
some cases at least, where the yield of results may be quite dispropor- 
tionate to the time, energy and money spent. This applies particularly 
to the search for petroleum in which the risks are much ‘greater than in 
the case of most other minerals. Even in areas known to contain petro- 
leum, it is only cne deep drill hole in about 15 to 20 becomes 
productive. It is known that the Assam Oil Company has been con- 
ducting intensive geological and geophysical work and drilling in many 
areas in Assam during the last two decades or more, with practically 
negative results, until the new field of Nahorkatiya gave indications of 
success barley two years ago. Drilling is being continued there and the 
full potentialities of the field are not yet known. In entirely new areas 
such as we are beginning to explore, the chances of success may not be 
any better. I say this not to discourage efforts in any way, but only as 
a warning against pitching our expectations too high. 

I have already alluded to the changing pattern of use of minerals 
to meet the ever-increasing demands by diversified industries. As science 
and technology advance, new tools become available for the search of 
minerals and new uses for minerals emerge. It is therefore quite impos- 
sible to make a claim that we know everything about all our resources 
at any point of time. As new demands arise, there will be need for 
re-examination of even well investigated areas and to search for whatever 
material or information may be required at the time. Hence a Geological 
Survey does not become superflous at any time, for it can never have 
completed its job to finality. Only in 1931 a committee of the ce 

Overnment thought that there was not enough work for the Geel 
urvey, whose total strength at the time was some 30 geological o oe 
for the whole of the “Indian Empire”, and decided to prune it to a 2 
two thirds its size. The war which came soon after found us Ta this 
Small personnel and great efforts had to be made to expand the TEE. S 
aven though the Department is at present ten times its size 1m & ected 
S still inadequate to meet even the major part of the work it 1s ee an 
© do, and further expansion is necessary. In addition, a ing the 
of Mines has been established to look after the work of E 
techniques and standard of mining and of enforcing minera oand 
Measures, An Oil & Natural Gas Division is being set ne ae Casi 
wecmatic and intensive exploration for Pe ae ee Deposits, 
a Survey itself there are specialist wings A EE Cree 

oundwater and Engineering Geology an ill be directed towards 

xPloration, The coordinated efforts of all E of our resources 
‘ae tudy of all the phases of exploration and a E up of a strong 

minerals and will contribute steadily to 


Prosperous nation, 


i 
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Oxygen 
Silicon. 


Aluminium ... 


Tron 
Calcium 
Sodium 
Potassium 


Magnesium ... 


‘Titanium 
Hydrogen 


Phosphorus ... 
Manganese ... 


Sulphur 
Carbon 
Chlorine 
Rubidium 
Fluorine 
Strontium 
Barium 
Zirconium 
Chromium 
Vanadium 
Zinc 
Nickel 
Copper 
Wolfram 
Lithium 
Nitrogen 
Cerium 
‘in 

Yttrium 
Neodymium 
Niobium 
Cobalt 


Lanthanum ... 


Lead 
Gallium 


Molybden um 2 


Thorium 
Cesium 


Germanium ... 
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COMPOSITION OF THE EARTH’S CRUST 


Each 
... 466,000 
. -277,009 
81,300 
50,000 
36,300 
28,309 
25,909 
20,900 
4,400 
1,400 
1,189 
1,000 
520 
320 
314 
310 
300 
300 
250 
220 


(Grams per metric lon or parts per million). 


Beryllium 
Samarium 
Gadolinium 
Praseodymium 


Scandium 


Arsenic 
Hafnium 
Dysprosium 
Uranium 
Boron 
Ytterbium 
Erbium 
Tantalum 
Bromine 
Holmium 
Europium 
Antimony 
Terbium 
Lutetium 
Thallium 
Mercury 
Iodine 
Bismuth 
Thulium 
Cadmium 
Silver 
Indium 
Selenium 
Argon 
Palladium 
Platinum 
Gold 
Helium 
Tellurium 
Rhodium 
Rhenium 
Iridium 
Osmium 
Ruthenium 
Others: below 


A 
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Presidential Address 


PARALLELISM IN DIFFERENTIAL GEOMETRY 


1. IXTRODUCTION 


I thank last year’s Sectional Committee most sincerely for electing me 
President for this year. I greatly value the honour thus bestowed on me. 
I have chosen as the theme of my address a subject in which J have been 
interested for a long time, namely, parallelism in differential geometry, 
and I have attempted to give a brief account of the main results obtained 
in the sphere of parallelism from the beginning up to the present stage. 


Since the discovery of General Relativity in 1916, the study of intrinsic 
differential geometry received a stimulus and many important and inter- 
esting discoveries were made in the field of generalised spaces and their 
differential invariants. Most important among them and the most fruitful 
for later developments was the concept of infinitesimal parallel displace- 
ment formulated by Levi-Civita in 1917. Whatever be the nature of the space, 
subject to satisfying the usual analytical conditions, with which one may 
be concerned, it is always necessary that the geometrical properties of our 
study should remain invariant when the coordinates x’ of the space are sub- 
jected to non-singular transformations 


g 


; i.l 
zi = f'(x), Ant Ue) 


#0. 


The study of the invariants of these transformations resulted in what ae 
known as the ‘tensor calculus’ which was discovered by Rigel as early = 
1887. In general we have to deal with three classes of invariants, i 
scalars, the tensors and the coefficients of affine connection which are te fe 
by the manner in which they are transformed by (1.1). ihe e 
invariant is a set of 3-index functions I, of the coordinates whic 
transformed as ; 
gei du? Oat a at Ou Om (1.2) 


Dig = le aap ga gat Gatdat oa’) On" 
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In the case of a tensor, which may have one or more indices, the law of 
transformation does not contain the second term on the ijn hand sido of 
(1.2) involving the second derivative, while the scalar is an absolute in- 
variant. In what follows a space will be supposed to be of 2 dimensions 
unless otberwise stated and the usual convention regarding summation 
as adopted in tensor calculus will be followed. 


2. PARALLELISM IN AFFINE AND METRIO SPACES 


According to Klein’s Erlanger Programm (1872), affine geometry is 
the geometry of properties which remain invariant under the group of affine 
transformations. Now when the coordinates are transformed by (1.1), the 
differentiais of the coordinates dst are transformed by linear homogencous 
transformations which constitute the affine group. Therefore the infini- 
tesimal region surrounding an arbitrary point is regarded as an infinitesimal 
affine space. A space with affine connection is one in which there exists a 
law of correspondence or mapping of regions surrounding two adjacent 
points, and in 1918 Weyl'*?) showed that to obtain such a space we need 
a parallel displacement of vectors. Given a contravariant vector & ata 
point P, the differential equations ; 


diTi, dat = 0, PE 


which are linear in £ and dz*, define a law by means of which the vector is 


_ given a parallel displacement to an infinitely nearby point in the direction 


_on the original vector at P but also on the curve © alon 


This tensor, which is_called: 


dz*. Since the law has to be invariant under transformations (1.1), the 
functions Ti, are coefficients of affine connection defined by (1.2). If how- 
evet we want to transport the vector from P to a peint Q which is at a finite 
‘distance from P, we have to choose arbitrarily a curve C joining P and Q 
and then transport the vector by infinitesimal steps from point. to point 
along C. The vector which is obtained at Q depends, in general; not only 
g which the vector 
displacement are: (i) 
an infinitesimal parailelogram 
s $ is given by SS nace a 


is transported. The essential features of a parallel 
If the vector ¿f is moved by (2.1) round 
(dx, dz), the change Aé' in the component 


Ag! = Bin Edxkda) - 


r 


| ek. Ors, ar! ‘ata ene 
a Te rere. at (22) 


And since this Operation has to be invariant, it follows that Biyis a tensor: 
the ‘curvature tensor’ wi : 2 

7 vue Curvature tensor’ with respect to (2.1); 
plays an important part in the theory of Space), (ii) The equations (2.1) 


ive rise to s ; i toes ; 
g ise tO & process of differentiation, called ‘covariant differentiation’. 
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having the property that the covariant derivative of a tensor is a- tensoi 
SOT, 

If, for example, T; is a tensor and if the covariant derivative with res ect 
to (2.1): is denoted by a. comma, then ae 


re, = Ce i ime, 
Dk are T +i Depaul Dj. = © (2.3) 

As said at the outset, the theory of parallel displacement was originally 
formulated by Levi-Civita and the formulation was made in a Rieman 
ian space. Riemannian geometry has its origin in the famous dissertation 
by Riemann® in 1854. It was conceived as a generalisation of the ordinary 
differential geometry and it deals generally with those intrinsic properties 
which depend on the ‘metric’ of the space. The metric which provides a 
basis of measurement is given by a quadratic differential form 


ds? = g;dx'dx, —_|g.;|£ 0, . (24) 


where ds is the line element and g;; are functions of the coordinates. The 
well-known equations of Levi-Civita parallelism are given by (2.1) when 
the quantities Ti, are replaced by the Christoffel symbols {i} formed from 
the symmetric tensor g;;. ‘This parallelism has an Euclidean connection 
which may be explained as follows: Let S be an ordinary surface embedded 
in a 3-dimensional Euclidean space, P and Q be two points of S, and C be 
a curve of § joining P and Q. Further, let £ be a vector tangential to S at 
P and 7 be the vector at Q parallel to £ in the sense of Levi-Civita. If D 
is the developable surface which touches § along C and if D is developed 
on a plane, then £ and ņ becomes parallel in the plane in the Euclidean sense. 
The essential features of Levi-Civita parallelism may be stated as follows: 
(i) If C is a geodesic of the space, the parallels £ and 7 make the same angle 
with ©. It follows that geodesies are autoparallels. (ii) The coyaniani 
derivative of the metric tensor g;; with respect to Levi-Civita parallelism 
vanishes. It follows that the scalar product of two vectors remains unaltered 
by Levi-Civita parallelism. (iii) The curvature tensor Rj, at a point formed 
as in (2.2) by replacing Ii, by {jx} is intimately connected with ie coii 
ture of the space at the point in the orientation in which the infinitesimal 
parallelogram is taken. As a matter of fact, the angle between the initial 
and final positions of a vector which is carried by Levi-Civita parallel 
transport round a simple closed curve on & surface S is equal to the tonal 
curvature of the region of S enclosed by the curve. 
In 1918 Weyl® proposed a geometry which eats on the oe 
that the metric tensor of the space is determined to within a A > 
Portionality called the ‘gauge’. It is only when the gauge 1s definite y h pn 
that the space behaves like a metric space. In such a space Wey! introc i : 
a parallel displacement having the following property: For a pantia 
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let ¢ denote the scalar product of two vectors at a point; then, 
when the vectors are carried by the infinitesimal PEREN transport to an 
adjacent point, the ratio dø :¢ depends only on the points and not on the 
particular vectors chosen. Denoting this ratio by —dw, we get his charac. 


choice of gij, 


teristic equation 


Ow pe 
(Jilt Iy = We = F’ (2.5) 


where the bracket denotes covariant derivative with respect to his parallelism, 
Weyl also assumed that the coefficients T}, of his connection were symmetric 
in j,k. It therefore follows from (2.5) that 


Li, = Cg} + ddim, +i mj —9;204), (2.6) 


where 6! are the Kronecker deltas. The autoparallels with respect to (2.6) 
have a significance independent of the gauge. Cartan'?) uses the terms 
‘with torsion’ and ‘without torsion’ for the non-symmetric and symmetric 
connections respectively by giving a geometrical meaning of torsion of space. 


3. GEOMETRY OF PATHS 


In 1922 Veblen and Eisenhart!) discovered what is known as the geo- 
metry of paths. Here the space is supposed to be full of given curves, called 
paths, which are defined as the solutions of a system of differential equations 


da; . dxt dei 
Be Cade: ig, (3.1) 
ds ds ds 


where, since the second term in (3.1) is a quadratic form, there is no loss of 


generality in taking Ti, as symmetric, In this conception, the path, rather 
than the parallel displacement, is taken as the fundamental notion. But 


as the equations (3.1) are simply the equations of autoparallels, the analyti- 


cal theory which results from this conception is equivalent to that of the 
affinely connected space with symmetric connection. 


set of paths is specified by more than one set of coefficients Ti, The study 


In general the same 


4 


of those properties of paths which depend only on the paths and not on 


a particular set of coefficients constitutes the projective geometry of paths” 
The equations (3.1) define the same set of paths as the equations obtained 


_ from them by replacing I by I and s by & provided that 


Ty, = Dipti boty, and Z | (ds) _ dec 
í Kv, +0Yj an oe (8) = 2y, =, (3.2) 
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where yy is any vector. Each vector Y; leads to a different affine connec 


tion, but the quantities 
we » = eas 1 (òT: LATE 
tik “gk npl 3 te TORTE) , (3.3) 


have ute game yalnies fox all affine connections; they are called ‘components 
of projective connection’, The curvature tensor however belongs to affine 
geometry and not to projective; but Weyl) found a ‘projective curvature 
tensor’. 

If I do not attempt to describe the significant researches made in recent 
years in the geometry of paths by Kosambi™), it is because they are be- 
yond the scope of this address. 


4. TFLEPARALLELISM 


We have seen in § 2 that in the general affinely connected space it is of 
no significance to say that a vector at a point is parallel to a vector at a dis- 
tant point unless the curve along which the vector is transported is taken 
into consideration. Given the equations (2.1) of a parallelism, Cartan‘? 
seems to be the first to have noticed in 1923 that the condition that these 
equations may be unconditionally integrable, t.e., the parallelism is inde- 
pendent of the curve of transport, is that the curvature tensor Bi defined 
by (2.2) should identically vanish. Weitzenbock®® solved the equations 
Bi, = 0 in Tip, and the solution may be stated thus: Let hi be n* arbitrary 
functions satisfying |h*| 40, and let hi be their reciprocal functions. Then 
the solution is given by 

a 

Piy Te ha u È = 
This solution established the existence of parallelism having e propaj 
that given a vector at any point, there exists at any othar point a a 
vector which is parallel to it. This kind of parallelism 18 calcd 3 eo 
parallelism or a teleparallelism, To get a geometrical idea, consi 
the confiiguration consisting of n independent vector fields m 
“++ 2, and let the vectors of the configuration at each point be used 2 E Aa 
& local coordinate system at the point. Then two vectors are z E 
parallel if their corresponding components are equal when referre r 
local system of coordinates. The local system is not EE pe 
determined by the teleparallelism. They may he opec a BR ci, 
nations of i with constant coefficients having non-vanishing z ae 

The problem of introducing metric determination 3 be. : ote 
of teleparallelism was studied by Bortolloti® and others. 
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non-symmetric parallel transport (2.1), what 


can be-expressed thus:-Given.a . 
of a vector should remain unaltered by this 


is the condition that the length eH uere s 
transport? This question introduces a metric and.it is peo Oh we condi- 
tion is given by the equations 9jj., = 0..- Further, the condition that these 
equations should be ‘consistent is “that IniBi TIP iit = 0, which is 
satisfied when the given parallelism is a teleparallelism. Therefore to 
find the metric of a space which is compatible with a given teleparalle- 
lism (4.1), we have to solve the differential equations g;;|, = 0, where the 
solidus denotes covariant derivative with respect to the teleparallelism. 
The solution is given in the normalised form by 


Jj = 2 heh: . (4.2) 


The equations (4.2) show that the h’s are unit vectors which are mutually 
orthogonal, i.e., they form an orthogonal ennuple. It follows that two 
parallel vectors make the same angles with the vectors of the ennuple and 
are equal in length. Einstein‘®’ in his unified field theory of 1928 made 
use of this metric space (4.2) of teleparallelism (4.1). 

Euclidean parallelism is obviously a teleparallelism, and the simplest 
= kind of space after the Euclidean space is a space of non-zero constant cur- 
vature. As is well-known, there are two types of such spaces, one com- 
patible.with the parallelism of Bolyai and Lobachevsky and the other with 
the two kinds of parallelisms of Clifford. Clifford’s prallelisms however 
exist in a 3-dimensional elliptic space. In 1929 Whittaker noticed that 
the equations of Lobachevskian parallelism were not linear and so could not 
be expressed in the form (2.1), but Clifford’s parallelisms, which are of course 
teleparallelisms, could be so expressed. He gave their differential equa- 
tions which may be stated as follows: Writing for the moment the space 
coordinates as x; instead of as 2, i=1, 2, 3, take the Riemann form of the 
metric tensor of a 3-dimensional space of constant curvature l2: 


a ETNE sees 
Ii = 1/(1+3 °0) > gy =0(t #9), where 0 = x? r2 +r? 


In this space take the following pair of orthogonal ennuples hi: 


E E a rn OOOO S E 


, 1 22x? 0) Vaya | 
ge) Ma ek, = Es In, 


Wa Ce B(x —0) ,, È ; 
ie he Ma 1p SO), ng = Pes tn, (4.3) 
i: 12 TERAS ; ; 
ae aa 
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where the two ennuples of the ‘pair conbespondts ee Aa 

Ì ‘ +? oF or WO. tno u ; 

sign in (4:3). ‘Then the pair of Clifford’s parallelisms are te rag thp lower 
; . a sg, Sa e given by (4.1) where 

the h’s have the values given iin (4.3), =- 


= ee 


5. CONNECTION OF TELEPAR: 
Dh ALLELISM WITH DISPLACEMENT OF SPACE 
nvestigations on displa S 
| I g P cement of space, particularly those which are 
| connected with teleparallelism, were made by Bianchi”, Eisenhart (9,10 
chouten, Rober (19) Cap ths Gals Piste 
Cartan, 8 outen, tson and others using the ideas of continuous 
| transformations expounded by Liet® and Killing"), Lie introduced the 
: notion of an y-parameter group G, of transformations. According to Lie’s 
Lo} 
: theory, if the n infinitesimal transformations z” = a'+-£idt given by æ = 1, 
., n, Where é, are n? independent functions of a‘, generate of simply transi- 


l tive group G, (r = n), then the equations 


| OSB E a 
f% ag 7 88 agi 7 Capen — 9 (5.1) 
where c p are constants, are satisfied identically. Further, if the functions 


¢ are similarly used to generate another simply transitive group H,, then 
the conditions that each transformation of G, is commutative with each 
transformation of H, is that the equations 


are satisfied identically. ‘Two such groups are said to be reciprocal. Suppose 
how the space is linearly connected and T= ei9é*/Ox* are Hine Coote 
of a teleparallelism in the space. Then a necessary and sufigiony condition 
that the vectors & determine a simply transitive group, 2.¢., satisfy (6.1), 
18 that there exists a second teleparallelism with coefficients of connection, 
ay Li, = €:0¢¢/da*, such that 
Dis = Lir Sa 
Aad when this condition is satisfied the vectors Gi also eae a 
Mansitive group and the two groups are reciprocal, t.2., gania e ): oa 
ne ea o vith vnotiis (24), Killing showed thet ada 
transformation z = a hiot 


_. Ia Riemannian space with metric (2.4), 
‘ae Sufficient condition that an infinitesimal ite Oe 
+ ‘ould leave the metric invariant is that the equatio a5 a 
eo Benen : 
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enotes covariant derivative with respect to Levi-Civita 
o satisfied, And when these equations are satisfied, 
the space admits a group of motions. This is a generalisation of the group 
of rigid motions in Euclidean geometry. Further, in Euclidean parallelism, 
y of parallel lines there corresponds a translation in which 


where semi-colon d 
parallelism, must b 


to any famil Spor TE F a 
parallel lines are conserved. Fora generalisation of t a es consider 

y a teleparallelism in a Riemannian space and wake a pay ot para el vectors 
with respect to this parallelism. Then the condition that there SAO exist 
infinitesimal rigid motion of the whole space in which each point moves 
along a parallel is that the autoparallels with respect to the teleparallelism 
should be geodesics of the space. 

In 1932 Cartan‘®) introduced a type of Riemannian spaces, called 
symmetric spaces, which admit a kind of rigid displacement (symmetry) 
for which the Levi-Civita parallelism conserves Riemannian curvature. 
His idea may briefly be explained thus: Consider a transformation of poiuts 
in the neighbourhood of a point O which transforms a point P to a point 
P’ such that 0 is the middle point of the geodesic arc PP’, the points P and 
P’ being called symmetric with respect to 0. Under this transformation, 
to every vector é issuing from P there corresponds a definite vector é issuing 

ey from P' which is symmetric to é. Then the vector é” at P’ which is equal 
i and opposite to £’ is the vector that is said to be obtained by transporting 
the vector é by symmetry. Cartan has shown that if this transport by 
symmetry is to be the same as transport by Levi-Civita parallelism along 
the arc of a geodesic, then the covariant derivative of Riemann-Christoffel 
tensor must vanish identically, t.e., 


Rijn = 0. (5.5) 


All Riemannian spaces for which (5.5) is satisfied are called symmetric 
spaces. A space of constant curvature is evidently a symmetric space and 
it is the simplest of such spaces. 


All the properties of infinitesimal transformations mentioned above 
are satisfied by the pair of orthogonal ennuples (4.3) which determine Clif- 
ford’s parallelisms. As a matter of fact, Clifford’s parallelisms in a 3-dimen- - 


sional space of constant curvature are characterised by the properties (5.3) aud 
(5.4), i.e., by ; 


Dis = Dire HEAT) =.) o - (5.6) 


Quite recently an attempt has been made by Sen(22) to construct a type of 
3-dimensional Riemannian spaces which may be considered as a generalisa- 
l tion of -dimensional spaces of constant curvature arising from a generali- 

_ sation of Clifford’s parallels. Writing for the moment q; instead g'(è = 1, 
2, 8), if y = x(0) is any real analytical function of 0 = «?--x2-+4a2 which 
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of orthogonal ennuples hi giving this gen 
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33 
Fis any constant, then the pair 
eralisation can be defined by 


A o pa 2y? 

„t = 4 ae DEEANN 2 2 

ny 7 vis h? 9 Tia Elx, h3 = Pe ary Fl, 

1 2y? 2y 

AL =A mg l E m SS 2 3 Ae 

ii = g ate Fly, h =e a8, h = etl, (5.7) 


2x2 Qy2 

hi = “4 Lita tlta, h3 — “x Tota Flt, hs = ear 
the two ennuples of the pair corresponding to the upper and the lower sign 
in (5.7). It is seen that, with reference to (5.7), the two sets of coefficients 
of the teleparallelisms satisfy the property 


(Ti, +Li,) = rh (5.8) 
which may, for the purpose of comparison with (5.6), be written as 
a(Tij;—Lix) = AP + Ti) En (5.9) 


Further, the space (4.2), where hé, have the values given in (5.7), is a symme- 
tric space but not a space of constant curvature. It seems worthwhile to 
study the nature of the transformations generated by the vectors (5.7), 
although these transformations do not forma group. As a matter of fact, 
if the left-hand members of (5.1) and (5.2) are denoted by A and B, these 
vectors satisfy the equations A—B= 0. 


6. FIFLD or PARALLEL PLANES 


Tn recent years, the theory of parallel fields of vector spaces, or of parallel 
Planes as it is generally called, in Riemannian spaces and with reference 
to Levi-Civita parallelism has been developed by quite a number ona 
Maticians, particularly by Eisenhart? 1? Ruse? and Walke SEFE - 
Denoting an n-dimensional Riemannian space whose metric is not necessarily 
Positive-definite by V, and the n-dimensional vector space oan 
totality of vectors, including null vectors (i.e., vectors of length e A 
Point of p, by V”, the theory is concerned with the ess al 
subspaces of V” at points of Vp: To understand the thean wO hag Da ae 
to take account of the nature of V” which may be ceonbe ae k t 
orthogonal basis of V” is a set of n orthogonal niona ee i i 
orthogonal basis of a subspace V of V“ may contain null vectors. : A oa 
en every orthogonal basis of V contains the same ae enerated 
Vectors, called the nullity of V, and r< nj2. ‘The vector T E 
4 these + null vectors is called the null part oft tae 
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‘and W be the vector space of dimension n—m which is orthogonal to V, 
then V and W are called conjugate and they intersect in V’ which is also the 
null part of W. If V consists of null vectors only, it is called null. In what 
follows a vector space of dimension m will be called an m-plane. 

A field of m-planes is a set of m-planes, one at each pointg of Vn, whose 
bases are m independent fields of vectors, say éi,a=1,...,m. This field 
is said to be parallel if, for two points P and Q, a vector in the plane at P 
is displaced into a vector in the plane at Q by Levi-Civita parallel displace- 
ment along any curve whatever from P to Q. Walker 2 has shown in 1949 
that a necessary and sufficient condition that a field of m-planes with bases 


¿ù be parallel is that for some functions (vectors) A8; 


N z = AB é, j=l, on g, p = l, a M, (6.1) 


where semi-colon denotes covariant derivative with respect to Levi-Civita 
parallelism. It follows that if there exists a field of parallel planes, then 
the field of their null parts and the field of their conjugates are also parallel. 
And if there exist two fields of parallel planes, then the fields of their meet 
and join are also parallel. 


An orthogonal basis is said to be normal if the non-null vectors in the 


saree ci, 


basis are unit vectors. A normal basis of V” is therefore an orthogonal 
SAAN Wong ‘0 in his study of an invariant theory with vectors, includ- 
g ng null vectors, constructed a quasi-orthogonal ennuple consisting partly 
] i of null and partly of non-null vectors as a basis of V”. Using a suitable 


quasi-orthogonal ennuple é4,..., £4 and applying the condition (6.1) of parallel 
planes, Ruse) has examined in 1950 the general case of a parallel (r+s)- 
plane of nullity r. He has shown, in particular, that the cases (i) n even, 
r= $n—1,8 = 0 or J and (ii) n odd, r = 3(n—3), s = 1 possess exceptional 
features. As an instance, one of his theorems for case (i) is as follows: 
When 7 is even and V, admits a null parallel (3n—1)-plane, it also admits 
two null parallel }n-planes intersecting in the given (4n—1)-plane. These 
planes are all contained in the parallel (4m 1)-plane of nullity 4n—1 conju- 
gate to the given (4n—1)-plane. 

An abstract algebraic background of the properties of parallel planes 
that have so far been described above has been given by Sen” by choosing 
a suitable set of axioms. These axioms define the product of vectors, the 
nature of the algebraic field over which the vector space is taken and a cer- 
tain notion of invariance of the subspaces. The treatment rests on certain 
well-known properties of matrices over a field. 

One of the most difficult contributions to the theory of parallel planes 
is that which gives the canonical forms of metrices of Vps admitting dif- 

ferent kinds of parallel planes. Hisenhart(12): has. given the canonical form 


eee een eee | | ve aia 
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in the case of a V, admitting a strict] 
independent parallel vectors. The m 
been obtained by Walker®) who has given the canonical f 

which admits a parallel (7-++s)-plane of nullity r PAR orm for a Vp 
complete system of partial differential equations ie DE the theory of 
exists in such a V, a coordinate system for en the basis own that there 
parallel plane: wergivonibyathe Kronecker deltas {03} and na N a 


ordinate system the matrix [9;;] of th 
j e fundamental tensor can be” 
in terms of submatrices ag a can boere 


35 


y parallel 8-plane, i.e., a system of a 
ost general result in this respect has 


Wo On 

0 AN 

0 0 o E ga 
L E GOME 


where Z is the unit matrix, dash denotes the transpose and the non-zero |” 
submatrices, whose orders are given by the partition of n into. n = (r)+(r) | 


+(s)-++(n—2r—s) for both rows and columns, satisfy certain specified condi- 
tions. 


In 1953 Wong“ considers parallel planes in an affine space A, with 
& symmetric connection. In A, a parallel plane of contravariant vectors 
is defined by the same equations as (6.1) except that the covariant derivative 
is now taken with respect to the symmetric connection instead of with respect 
to Levi-Civita parallelism. Wong has shown that if A, admits two parallel 
planes 7 and 7’, then there exists in A, a coordinate system for which their 
bases are provided by Kronecker deltas. He then applies his result to the 
case when A, is a Vp, 7 is an (r-+s) -plane of nullity r and 7' the conjugate of 
m and shows that this leads to Walker’s result as stated above. 


Again in 1953 Patterson ™’) applies the notion of parallel planes ve 
characterise Kahler’s manifolds. The nature of his complex analytic 
structure is as follows: - Let P be any point of a manifold Ma of class o 
(r > 2) and N, N’ any two coordinate neighbourhoods of P, paaa 
by real coordinates a’ and x’ respectively. Associate aul P and N p 
numbers ¿ê and with P and N’ complex numbers gt =l, goie n). ; a 
the transformations tia tian't/aa) define a complex conte a ee 
The set of all complex contravariant vectors at P having their ee ae 
ina neighbourhood becomes an n-dimensional vector space age 
Complex field. A complex m-plane p” at P (m <n) is an ee ene 
Subspace of M ” and any set of lineearly independent ee a a Pe. 
one of its bases, It is clear that M” admits a real a > r hat 
May not contain real voctors other than the zero vector. aAA ve pi is 
1t contains one or more real planes. The complex conjugate p 
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f 
f the set of Sna contravariant vectors whose components are pe come. 
conjugate of those of the vectors of p”. The meet of He and p 3 admits a 
real basis. A set of m-planes, one defined at each point oi Mn, & a field 
of complex m-planes. In N let ¿t (a = l, m) bea basis of pi where 
the é’s are complex functions of 2t,....0”, Given a real symmetric uM ae 
conneetion I in Mp, the field p” is said to be parallel with respect to T if 
” and only if the é’s satisfy Walker’s, equations (6.1), where the semi-colon 
now denotes covariant derivative with respect to T and A 
of complex covariant vectors. . Ít follows that if a field is parallel, its 
complex conjugate is also parallel. 
| Suppose now n = 2r. Then a complex coordinate system in N may be 


defined by 


B. are components 
aj 


== 2 = gt d irh, a= l, r a mr. (6.3) 


(Greek indices run from 1 to r and primed Greek indices run from 7-++1 to 
 2r). Transformations of real coordinate systems in the overlapping 
regions of coordinate neighbourhoods give rise to transformations of the 

' corresponding complex coordinate systems and thereby M,, may be made 
to admit a complex analytic structure. A positive definite Riemannian 
metric gy is now introduced in M,,. This metric is called Hermitian if its 
_ components in a complex coordinate system is given by 


iu) =|" Ol (6.4) 


where A=[gagr], A’ is the transpose of A and its complex conjugate 
A’=A. Askew symmetrie tensor hy is then defined by replacing A’ by 
— A’in (6.4). The sum py = gy + h,; is a complex tensor which is used 
to define a field m of r-planes. It is defined by the solutions ¢ of the 
equations pf? = 0. It is seen that 7” is null. An Hermitian metric is 
said to be Kahlerian if in every complex coordinate system 


Gab? __ O9yp! 
Ce aire (6.5) 


Patterson proved the theorem that an Hermitian manifold M or 18 a Kahler . 


‘manifold if and only if the above field 7” is : 
parallel w 
Christoffel symbols of the manifold. el with respect to 


7. K*-spacns 


An intonesting type of spaces have quite recently (1949-51) been dis- 
covered and studied in details by Ruse'4,22) and Walker‘) which admit 
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5 3 Spaces are defined as follows: 
tensor ft;5;, of a non-flat V, satisfies the equations 


certain kinds of parallel vector fields. These 
Tf the Riemann Christoffel 

Beit = Braue (7.1) 
for some non-zero vector «x; or else the equations 


Priest = 0, Rrjeti Bhigakj+PBrajsy = 0, (7.2) 


then it is called a K}-space or simply a K*-space. A K*-space is called 
recurrent (in the sense of Ruse) or symmetric (in the sense of Cartan) accord- 
ing as it satisfies (7.1) or (7.2). A Vzisa K5, for which Ryijy satisfies simple 
relation of the form 


Rijp = Thikjk: (7.3) 


Ruse has established the existence of a class of K,,-spaces, n > 2, called 
simple K*-spaces, for which R,;;, have the form (7.3), and he has obtained 
their canonical forms. Walker has given an alternative definition of a 
simple K*-space. He first shows that every V, which admits n—1 indepen- 
dent parallel vector fields is flat and so in fact admits n of them. He 
then defines a simple K*-space as a V, which admits the maximum 
number, i.e., n—2, of independent parallel vector fields. This definition 
leads to a certain characteristic of a simple K*-space which may be 
explained as follows: 


A V,, is said to be decomposable if it can be expressed as a product 
V.X Va- for some r i.e., if coordinates can be found so that its metric takes 
the form 


ds? = È gydatdel+ È gudds, (7.4) 
. ġj=l k ler+1 i 


where Jy are functions of 2},...,27 only and g;,1 are functions of ayaa x 
only. When one of the decomposition spaces, Say Vpn i8 flat, Vn is called 
3 flat extension of V,. Walker has shown that a simple K, is a m ae 
Sion of either a K* (aV,) or a Ks ora K; and he has shown that Po 
Space satisfies Ruse’s definition (7.3). Ruse has given ® eee 
Spaces in which the simple K*-spaces are made to depend on the Ricci ae 

iy and the scalar curvature R. He has shown that the above aoe ses: 
ilities given by Walker can happen respectively in the following three be 
i R40. In this case all the n—2 parallel vector fields oe aoe ae of 
they are perpendicular to kı (ii) R= 0, but Ry#9.- Tn this cas 


i r tO Ky 
e n—92 : are all perpendicular i 
Pitien alel Vector fields is null. They tor field is codirectional 


SS non-null; but if x; is null, the null parallel vec 


Wit (iii 
Dk: and the others are perpendicular to it. (iii) 


Ry = 0. In this case 
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two of the n—2 parallel vector fields are null and all are perpendicular to 
nj which is now null. When a K*-space is non-simple, it admits a null paral. 
lel vector field cordirectional with x; which is now necessarily null. Ruse 
has given an interesting geometrical picture of the K*-spaces. The geo. 
metrical background is a projective space associated with an arbitrary point 
of V,, and is based on the tangent space theory, Restrictions of time and 
space prevent me from attempting to describe the picture. 


8. _ALGEBRATO SYSTEM OF AFFINE CONNECTIONS 


In quite a different sphere investigations were published by Sen‘, 26) 
in 1948-50 depicting the behaviour of an arbitrary parallel displacement in 
a Riemannian space V,. If by an arbitrary parallel transport in a V, with 
metric (2.4) the change in the contravariant components of a vector & is 
given by (2.1), then the change in the covariant components £; of the same 
vector is given by the equations 


dé, = Tt, Eda (8.1) 


provided the length of the vector £ remains unaltered by the parallel trans- 
port. The question therefore arises, what will be the equations if the length 
does not remain invariant ? Denoting the covariant derivative with respect 
to (2.1) by a comma, the answer to the question is given by 


4 
4 
ik 


dé; = Dif èda*, where TH = Th+9gan. (8.2) 


Conversely if (8.2) is given, (2.1) follows and therefore they represent the 
same parallelism. With the parallelism (2.1) we can therefore associate 
another parallelism given by ; 


dT" tidak = 0, (8.3) 
or ue equivalent (81). Further, along with (2.1) we can consider still another 
parallelism obtained by interchanging the lower suffixes of T, namely 

IT igid — 0, where Tii = Ye, (8.4) 


hich is di eA 
which is different from (2.1) unless I, is symmetric. These considerations 


together with the general nature of an i 
ï an affine connecti ' g 
algebraical formulation: ime 


Let an algebraic system § be 
having the following properties: 

(i) Corresponding to every element a of § there exist in S two elements 
called the associate and conjugate ofa and denoted by a* 
They are governed by the involuntory property à 


generated by a single abstract element 


nad a’ respectively. 


a** =a" '= a 
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(ii) A commutative composition is defined in § where 
of elements @, b, of Sis composed to form an element a obof 8 
tion satisfies the idempotent and the cancellation laws: 


by every pair 
and the composi- 


aoa =a; and if aob = aoc, then b= c 


a a 


(iii) The associate and the conjugate of aob satisfy 
(a0b)* = a*ob*, (a0b)’ = a' ob’. 


} An element of S which is equal to its associate is called self-associate, 
shortly s.a. Similarly for a  self-conjugate element, shortly s.c. The 
problem is to examine whether S contains an element which is both s.a. and 

| g.c., and if so, to find such an element. The first part of this problem has 

been discussed by Chatterjee” for a finite system only by considering.,/, 
as the two generators, each of order two, of a group of finite order in which 
| there exists a second composition ‘o (other than the group composition) 
| such that the left-hand distributive law holds. He has given necessary and 
sufficient conditions for the existence of an element having the desired pro- 
-perty. The second part of the problem has been solved by Sen® under 
the following special conditions: S does not contain more than one element 
which is both s.a. and s.c., and the following sequence generated by an 
arbitrary element a of S 


} E 
A, = ü, dg = a*, lg = a", & 5 0#, (8.5) 


| is a cyclic sequence of an even number, say p, of terms. Then, under certain 
i 0 
i circumstances, the element 


(8.6) 


A; 0 Aisp/2 


i 

| is both s.a, and s.c. provided that p/2 is even. i 
| The above algebraic system S has been applied in V, by putting 
{ 


y ij Ti, A= Vi, +9 gist of = Ti; b = Li, aob = Tint Dix) 
| Tt is seen that all the properties of © mentioned above ee ae T 
| quence (8.5) being a cyclic sequence of 12 terms when @ 18 oe a Pa 
á ; i ment W: 

ame (8.6) it is seen that the Christoffel symbol figs 1S se of parallelism 

~ . ry S mB ee 
oth s.c. and s.a. This is as is to be expected, because vanish and an 
} 


18 one with respect to which the covariant derivati race parallelism 

8 the only parallelism which satisfies both these properties. The ah. 

System hag been further utilised”) to construct newer elemei te 
Properties which have been applied to identify cua eae of inter- 

l wae elations, In this connection Chaki® has obtain wee : 

i sting formulae by replacing I, by Ii, +Tip where Ti, is a tensor. 
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Geometry of the nature described in this section rests essentially on a 
symmetric tensor fij together with an affine Cen i ike and one of the 
things which it implies is a system of affine ponpen gas related paral. 
lelisms. In this related system the Levi-Civita paralelen having special 
property can always be identified. The situation pae tore seems worthy 
of study as it includes the special Riemannian geometry which rests essential- 
tially on a symmetric tensor 9;;. 
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President: K. Nacasnuswanam, M.A., Wil-Lic., Dr.Fil. 
Presidential Address 


INFERENCE IN TIME SERIES 


L deeply appreciate the honour which my colleagues have done me in 
electing me to the presidentship of the Section of Statistics of the Indian 
Science Congress this year, and I offer my grateful thanks to them. I 
shall endeavour my best to maintain the high tradition of my distinguished 
predecessors, and in this effort I solicit your kind co-operation. 


2. BROAD-BASING OF EDUCATION 


After the récent world war we have come to realize more than ever 
before that the present opportunity to build a peaceful world order should 
not be missed. For accomplishing this great work of social engineering, 
it is necessary to bring about a harmonious development of the individual. 
For this again, it is necessary to broad-base education at the lower grades 
and provide for specialized courses of study only at the higher stages. It is 
a happy circumstance that in the impending reorganization of education 
at the high school and the college, the idea of making education broad- 
based and general is receiving the careful attention of the authoritics of the 
various universities in the country, as well as the Central and State 
Ministries of Education. Science students will hence-forth have to 
study some branches of the humanities, and arts students sciences in a 
general way. The scientific method will then become a part of the curri- 
culum of study, not only for the science students, but also for the students 
of the humanities. 


2 PROSPECE OF INCREASED STUDY OF STATISTICS 


We are aware that Statistics is essentially the same as the scientific 
method. It is therefore likely that the subject of Statistics will come to 
be studied in increasing measure in the new educational set-up. The dis- 
semination of statistical knowledge at different levels raises important 
issues which have to be tackled by pooling together the experience of the 
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teachers of Statistics. In this connection two main dangers need to be 
of PAL SCTS KO è 


avored. The first danger is that the student may not be properly initiated 
into the principles of the subject at the lower ley 


el. The second arises 
exclusion of the other. The 


absence of a proper emphasis 
on the basic concepts of the subject, tend to become a mere collection of 


thumb-rules. The arithmetical and computational procedures ver 
necessary they may be, do not form the T of ihe a oe 
other hand, lack of emphasis on the practical aspects of the problem will 
hamper and cripple theoretical research. We know how the frontiers of 
knowledge in a subject are extended again and again when new practical 
situations present new problems, requiring for their solution fresh theoretical 
contributions to the subject. 


i 
i 
| 
from a pursuit of only theory or practice to the 
| so-called professional training may, in the 
| 


4. DEFICIENCY MADE UP AT A HIGHER LEVEL 


Statistics bemg the same as the scientific method, there will be naturally 
an incompleteness in the equipment of a statistician, if one or more of the 
subjects, in which statistical methodology plays a vital role, are not studied 
in addition to Statistics. At the present time this deficiency is made up to 
some extent in our Universities at the Honours and Post-graduate stages 
by the inclusion of subjects like Economics, Biology, and Life Insurance 
in statistical courses of study. There are also indications here and there 
that statisticians will be making a more intensive study of other sciences 
than at present. A complementary trend is also evident at the present 
time, viz., that of scientific workers in other subjects seeking a deeper 
understanding of the significance of inductive inference of statistics. 


5. STATISTICAL RESEARCH 


T shall now pass on to statistical studies at the research level. The 
degree of specialization in statistical research is growing at a rapid rate. 
It is difficult to make a comprehensive survey of the current trends in re- 
Search, and to envisage the outlook for the future. 


6. INFERENCE IN TIME SERIES 


ambitious task of placing before 


I have therefore set myself the less 
ain of Infer- 


YOu some ofthe current trends in research in the limited dom 
ence in Time Series. 

Thinking in general terms about & problem frequently unfolds) a 
Picture su ggestive of fruitful lines of attack. T therefore seek your permis- 


; i SETE OE sible mental 
Sion to venture to give a general description of some of the possible menta 
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processes of a few workers who are now engrossed in the study of certain 
aspects of statistical inference in time series analysis. 


7. EARLIER WORK ON TIME SERIES 


Several common types of observational data belong to the class known 
as time series. The data consists of one or more series of magnitudes ar- 
ranged in order of time. Sometimes we have a continuous record of obser- 
vations, and at other times the record is a sequence (or sequences) of magni- 
tudes observed at time instants spaced at equal intervals. In scientific 
literature these two types are distinguished by being referred to as the 
continuous and the discrete time series. As examples of the two types, 
we may mention respectively a continuous record of temparature and weekly 
prices relating to a particular commodity in a given market. Geophysical 

and meteorological time series can be oberved over a long period, the annual 
conditions of weather remaining more or less the same over this long stretch 
of time. However, when the time series refers to an economic phenomenon, 
it is only rarely possible to obtain (or construct) a long series without a gap, 
because economic conditions undergo abrupt changes now and then. 
— A time series may be classified under the two heads: evolutive and 
stationary. It is conventional to analyse a time series into trend, cyclical 
part and the residual. Since no examination of the structure of the residual 
is made in this analysis, it must be said to be superficial. Nevertheless, 
it serves the purpose in many cases. Much of the existing work relates to 
the techniques of trend-fitting and periodogram construction. Tests of 
significance have also been considered in connection with time series analysis. 
G. ‘Tintner’s test [1] for the elimination of trend by the variate difference 
method, R. A. Fisher’s test [2] of significance in harmonic analysis, and 
von Neumann’s test [3] for auto-correlation of series are three such outstand- 
ing instances. Some work has been done on non-parametric inference in 
time series. This is mostly based on the distribution of runs and of rank 
correlation coeffcient. In a few cases the problem of construction of confi- 
dence bands in estimation of functions has also been studied. 


Many of the previous studies depend naturally on a consideration of 
| time series from the standpoint of stochastic processes, whether explicitly 
: mentioned ornot. In this view a time series is just one sample series obtained 
from out of a population of possible time series any of which could have 
occurred in our work. Adopting this point of view, H. Wold [4] has carried 
out a study of stationary time series of the discrete parameter. The proce- 
dure of inference adopted here is somewhat subjective in that one proceeds 
to classify the time series as having been generated by an autoregressive 
process or a moving average process by judging from the appearance of 
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the empirical correlogram of the series its nearness to one or the other of 
the theoretical correlograms of the two types. 

Turning to earlier work on economic time series, we find th 
analysis of it was mainly confined to estimation of correl 
and fitting of regression equations. 


at statistical 


ation coefficients 
For the first time it was pointed out 
by R. Frisch [5] that it is necessary to make sure that 


makes sense before one actually fits the regression. 
is really indeterminate, it will have 


a regression equation 
Though a coefficient 
a spurious determination in a sampling 
study. To steer clear of such pitfalls, the technique of Bunch M 


ap analysis 
has been developed by him. 


8. BASIS FOR SOME OF THE CURRENT Work 


Though I do not propose to go into the formal aspects of stochastic 
processes, I shall very briefly refer to some details with a view to show how 
the time became ripe by 1947 for the introduction of the classical procedures 
of statistical inference into time series studies. The work of A. Kolmogorofft 
[6], and J. L. Doob [7] has validated the use of a probability measure in res- 
pect of the population of time series (of sequences or of functions as the case 
may be) in a number of cases, if not universally. H. Cramér’s spectral 
representation [8] of a stationary process and the subsequent work of K. 
Karhunen [9] on the Hilbert Space of a stochastic process have provided 
new and powerful tools for the study of time series from the point of view 
of stochastic processes.. 


There are two ways of looking at a stochastic process, viz. as a popu- 
lation of functions (or sequences), and alternatively as a collection of stochas- 
tic variables. In any attempt to introduce the classical procedures of sta- 
tistical inference into the analysis of time series, one has to decide which of 
the two views is better suited to the situation on hand. Any time series 
may be considered as extending to infinity in both directions of time. Such 
a full series constitutes a single sample series. If at each time instant the 
observation is regarded as a value of a stochastic variate at that STERN 
a single sample series (or a realization as it is usually called) is just ame 
observation on an infinite dimensional stochastic variate. Thus, an infinite 
Number of stochastic variates are simultaneously under consideration. 
Whenever we find it conveninet to adopt the view that the process is a eign: 
lation of stochastic variables, and employ linear methods in our analysis, 
We shall be naturally led to a consideration of the Hilbert Space formed by 
the linear combinations of these stochastic variables and their limit elements. 


9, ESPIMATION IN TIME SERIES 


(a) Method of Maximum Likelihood : er 
In studying any phenomenon, we do not impose restrictions, more 


than nec essary. Frequently, the specification of time series does not go 
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: beyond the stationarity, or the Markoff property. Only sometimes the 
normality of the variables is assumed. Due to this limited specification 
and the consequent lack of information for an explicit functional formula- 
tion of the likelihood, we find that the method of maximum likelihood is not 
ordinarily employable in estimation problems in time series analysis. Tt 
therefore becomes necessary to think of ways and means of carrying over 
estimation procedures based on the criteria of consistency, unbiasedness 
and minimum variance into time series work. The problem of estimation 
in time series has been studied in a more or less systematic manner for the 
first time by U. Grenander [10] in 1950. 

The problem of carrying over the concept of likelihood into time series 
does not in itself present any essential difficulty which is peculiar to time 
series. As has been mentioned, the main difficulty is that of the insufficiency 
of specification for the determination of the explicit form of the likelihood. 
Of course, there is the question whether the likelihood function tends to 
a limit when the observations extend to infinity in one or both directions 
of time. However, this in itself is not an impediment, because our study 
relates, almost invariably, only to a truncated realization, though the 

== series may he quite long. It is usual to specify a process by its covariance 

function (or covariance sequence). Without the assumption of normality 
one cannot progress much—a situation which has to be reckoned with on ac- 
count of the fact that a good number of processes are not Gaussian. Besides 
this, a problem in time series is generally beset with another important 

. limitation inherent in the nature of time. Whenever the parameter ¢ is 

actually the time variable, the sample almost as a rule consists of only 
one clement, as it is not possible to obtain simultaneously a number of 
different records. When the variable ¢ is only a conventional time parameter 
and refers in reality to a variable such as the distance in a given. direction, 
it is possible to obtain a number of realizations simultaneously referring 
to the same phenomenon. This situation corresponds to the usual case of 
a sample of size n. The problem of movement of pebbles at the bottom of 
a water canal has been studied by Einstein Jr. [11]. Tn this case, the pheno- 
menon is specified to be a Poisson process, distance along the canal now 
becoming the conventional continuous time parameter. If the movements 
of n stones are independently observed, we get a sample of 7 realizations. 
Under suitable assumptions the maximum likelihood estimate of the mean 
resting time of the pebbles has been worked out by U. Grenander [10]. ` 


a a 


(b) Criteria of Consistency, Unbiasedness and Minimum Variance : 

The usual criteria of consistency, unbiasedness, and minimum .variance 
are directly transferable to time series studies. Corresponding to parameters 
of population we shall now have functions of time (or sequences ordered in 
time). For example, we may consider the mean value function of the process. 
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Suppose that this function is unknown, and we desire to estimate it from 
will now be a function of the realiza- 
tion and thus a functional defined on the sample space. When the mean 
value function has a constant value, the problem becomes simpler. If 
this constant is unknown and is linearly estimated in terms of the obser- 
vations, the condition of unbiasedness imposes a constraint which may be 
described in geometrical language as defining a hyper-plane. 


asingle realization. Our estimate m*(t) 


If the covari- 
ance of the process is known, the requirement of minimum variance reduces 
the problem to the cletermination of the coordinates of the point of contact 
of a quadric belonging to a given set of similar and similarly placed quadries 
with the hyper-plane. We know that this problem has a unique solution. 

Let us again consider a stationary process, i.e., a process for which: 

1. the mean value function is constant, 
ana 2. the covariance of the process variates for any lag depends 
only on that lag. 

In this case, under the conditions of the mean ergodic theorem, the equi- 
distributed estimate (which is the time average of the recorded observa- 
tions) is an unbiassed and asymptotically efficient estimate of the unknown 
mean value. However, regarded as an estimate in terms of observations 
over a finite interval of time, the equi-distributed estimate is not necessarily 
the minimum variance estimate (see U. Grenander [10] p. 249, and K. 
Nagabhushanam [12] p. 113) 

A problem of fundamental importance in inference in time series is the 
estimation of the covariances of the process for various lags. In all such 
cases a trend-eliminated series is considered, and it is specified that the mean 
value is zero. The observations are therefore deviations from the mean 
value of the process, so that the time average of the products of observations 
With a fixed lag is an unbiassed estimate of the covariance for that lag. 
The consistency of such an estimate demands the convertibility of the time 
awerage limit into a space average. This can be secured only by making 
additional assumptions such as metric transitivity. 

(c) Prediction in Time Series : 

Prediction in time series (or prognosis, as it is otherwise called) is oi 
Streat interest, because of its wide applicability in a number of fields. This 
being only a particular case of estimation, there is no need to make any 
general observations on this topic. 

N. Wiener [13] has considered the following problem : i 
4) which may be called the transimitted 


On a stationary series f( Se = 
gets superposed, and their mix-up 1s 
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message a disturbance g(t) i 
P issi The message has now 

received at the other end of transmission, Lhe Message nas 

to be recovered by filtering out the disturbance as best as possible. 
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The problem is one of finding a linear operator, which when operating on the 
combined series, gives a resulting series which differs from the message at 
th by the least possible extent. The solution of this problem requiring 
as it does the minimization of the variance of the error, depends on the 
solution of an integral equation. 

Tf an unknown (primary) stationary process is linearly related in a known 
manner to another given stationary process, the problem of prediction of 
the primary process is a case of prediction with filtering as in the above 
problem of Wiener. If we denote the identity operator by H, and the operator 
in the linear relationship by L, we can regard L as the sum of the two opera- 
tors L—H and E. The result of the identity operation on the primary process 
is now the message part, and the result of the operation of L—# on the 
process becomes the disturbance. In this case also, the criterion of mini- 
mum variance for the optimal prediction of the primary process brings us 
to an integral equation (see K. Nagabhushanam [14] p.478). I may mention 
that this integral equation is a necessary as well as sufficient condition 
for the error variance to be a minimum. Further, it is here proved that when 
the space average functions can be recast into time average functions, Levin- 
son’s form of Wiener’s integral equation is deducible by a suitable speciali- 
zation. 

(d) Estimation of the Spectrum : 

For s stationary process of the continuous parameter which is continuous 
in the mean, A. Khintchine [15] has shown that the covariance function 
R(t) is the Fourier-Stieltjes transform of a bounded non-negative and non- 
decreasing function (à) of the real variable à over (—,0), ie. 


X © 

iA ; ; 

m= R) = | indola). 

| 3 

| For a stationary process of the discrete parameter, the modification in the 
j above representation will be that the range becomes (—r, m) instead of 
i (~>, œ), and the condition of continuity in the mean gets dropped out. 


The function 
À A 
ola) = | do(r) or o(x) = f doa) 


as the case may be, is called the integrated spectrum of the process, and is 
an epitome of the entire pattern of covariances of the process. Due to the 
fact that each point of discontinuity of o(\) implies the existence of a cor- 
responding periodicity, the estimation of the spectrum is a problem of funda- 

: mental importance in the analysis of stationary time series relating to a search 
for hidden periodicities. 
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N A little reflection will make it clear that the cl 
j analysis is in reality an estimation of the drivative of 
nuous part of the spectrum which we shall hereafter re 
density. In what follows I shall confine my attention t 
stationary process, but it should be understood th 
restriction. 


assical periodogram 
the absolutely conti- 
fer to as the spectral 
o the case of a discrete 
at this imposes no essential 


One main difficulty in spectral estimation is that the spectral function 
an involves all the covariances. 


The estimates of the covariances are subject 

to increasing sampling fluctuations as the lag increases. From such consi- 
f derations M. S. Bartlett [16] has been led to a method of weighting the se- 
quence of estimated covariances in a manner that as the lag increases the 
weight attached diminishes continually, so that in the estimate of the spec- 
trum proposed by him, violent sampling fluctuations of the much lagged 
covariances are counteracted. 


Even when the estimates of the covariances are consistent, the periodo- 
gram estimate of the spectrum is not consistent. The only point in favour 
of the periodogram is that it is an asymptotically unbiassed estimate of 
the spectral intensity in the case of processes which have a continuous 
spectral density. Daniel has suggested the averaging of the periodogram 
over an extent of 4 on either side of the frequency à under consideration. 
His suggestion seems to have been motivated by Khintchine’s law of large 
numbers. Integrating over a neighbourhood and averaging will yield a 
consistent estimate. Thus, though the periodogram is only an unbiassed 
estimate of the spectral density, the integrated periodogram is also a 
consistent estimate of the integrated spectrum. Generalising this Grenander 
[10] has considered the entire class of unbiassed estimates which are the 
weighted sums of the periodogram ordinates in an interval which includes 
the frequency under consideration. The main object of such weighting 
is to select consistent estimates belonging to this class. 


£) The process of averaging over an interval extending on either side. of 
j the frequency at which the spectral intensity is being estimated immediately 
: leads to a new complication. We cannot now collect up the periodogram 


ordinates at the two ends of the spectral range. If the interval for EN SEEDS 
is to extend to h on either side of the frequency, the estimation fails over a 
Tange of length 2h. This complication of the non-estimability of the spectral 
density at the ends is referred to by Grenander [17] as “nonrexolvability of 
the spectrum by this method. The extent of this nonresolvability Cor 
on the -value-of k. Besides this, we have the error due to the nonvanishing 
oF the variance of the spectral estimate for any particulr A: It is found 
that the product of these two errors has a positive lower bound. PLEO 
We are led on to an uncertainty relation that after a certain stage: Pronin 
n one direction can be secured only at the expense of the precision 
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inthe other. In the above work the process is specified to have an absolutely 

continuous spectrum. This specification is too restrictive and needs to be 

enlarged to include processes whose spectra contain the saltus part as well. 

If we are searching for hidden periodicities, the removal of this restriction 
) is the first step if one wants to employ the tool of spectral analysis. It 
f appears [18] that Grenander’s form of weighted estimate. may still be estab- 
lished to be a consistent estimate of the spectral density under the relaxed 
conditions at such points where it is meaningful to talk of such a density. 
This result leads us to a new and positive line of approach to the classical 
problem of the search for hidden periodicities in a trend-eliminated stationary 
time series. 


(e) Estimation of Economic Parameters : 


In recent years the number of studies bearing on statistical inference in 
economic time series has been steadily increasing. Beveridge wheat price 
series is one of the rare instances where an economic time series has 
| been constructed over a very long period closing in the gaps by suitable 
extraneous considerations. A study of this series from the standpoint of 
stochastic processes has already been made by some of the workers. Barring 
such solitary instances, any study of economic phenomena has to invariably 
deal with short series and a number of series at the same time. The simul- 
taneous study of such series has given rise to a new class of problems. When 
one constructs a linear stochastic economic model, one cannot proceed 
straight-away to an estimation of the parameters by the method of least squa- 
res, because an equation of behaviour in the model frequently contains more 
than one internal (or dependent) variable and is hence not a regression equa- 
tion. Further one has to ascertain whether the constants in an equation 
have determinate values. Hconometricians call this the problem of identi- 
fiability. The condition for identifiability is unverifiable, as it requires 
a knowledge of the rank of a matrix which depends on the unknown values 
of the constants to be estimated. A necessary consequence of identifiability 
known as the condition for identification can however be verified. After 
ensuring identification one solves for the internal variables linearly in terms 
of the predetermined ones, estimates the constants in the new equations 
by the method of least squares, and returns by inverse transformation 
to estimates of the original equations in the model. In the simplest case of 
exact identification, the estimates of the constants in the finally obtained 
equations of the model are the same as the maximum-likelihood estimates, 
inference being restricted to suit the conditional nature of the distributions 
of the variates that appear in the equations of the model. The foregoing 
results relate to the case in which the only admissible a priori restrictions 
on the constants in the equations of the model are that some of them vanish. 
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A. systematic account of this and related problems is found in the book 
of Tj. Koopmans: Statistical Inference in Dynamic Economic Models 

Generally one of the main objectives of . 
mation of elasticities. Any elasticity has got to be estimated simultaneously 
from the equations of the model. T. Haavelmo [19] has indicated how 
differentiation with respect to an external variable has to be carried out for 
each estimated equation of the model separately, and how the partial deri- 
vatives of the internal variables with respect to this external one should 
first be solved out from the set of simultaneous line 
elasticities calculated. 


an econometric study is the esti- 


ar equations, and then 


10. Testing or HYPOTHESIS 


Though we are frequently handicapped in adopting the maximum 
likelihood method of estimation in time series studies, the situation is better 
when we come to tests of hypotheses. Let us consider a simple hypothesis 
Ho against another simple alternative H,. These two hypotheses completely 
specify in two alternative ways probability measures on the function space. 
Applying Lebesque decomposition of an additive set function and the 
Radon-Nikodym theorem to the two probability measures (which we may 
refer to as the P -measure and the P,-measure), we have following Grenander 
[10] a non-negative function f(z) integrable over the function space with 
respect to the P)-measure, and a set H of zero P,-measure such that for 
every measurable set S of the function space 


P(S) = | SWP) P(A S) 


This function f corresponds to the familiar likelihood ratio in the classical 
Neyman-Pearson method of testing hypothesis. If gọ and g, are the fre- 
quency functions of the n variates of the process at time instants t, ta, ... n: 
respectively on the null and the alternative hypotheses, it is known that the 
limit of the ratio of g, to gy is f almost certainly with rspect to pp-measure. 
The general problem of constructing the best test function for testing ine 
mean value function by this method depends on the solution of a cor 
integral equation, the accomplishment of which isnot always straight- 
forward or certain. 

In the case of a discrete real stationary process, P. Whittle [20] has 
Considered the problem of testing a given hypothesis Ho against H,. The 
hypotheses considered are of the form that the time series is generated by 
& given moving average process or by an auto-regression. In this study, 
the author assumes normality of the variables as a part of Bpecification: 
The asymptotic distribution of the ratio of quadratic forms which ate 
the logarithms of the likelihood of the sample on the null and alternative 


hypotheses has been derived to work out large sample tests. 
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i 11. There is a lot more of work on time series which has not been 
$ = . ` p A o p 4 r en o a 
4 referred to, such as large sample tests of goodness of fit, etc., This is due 
Í to the fact, that, as I have mentioned in the beginning, it is not my object 


to present to you a comprehensive survey of time series analysis. IfI 
4 have succeeded in my modest endeavour to place before you, in a sugges- 
| tive way without much obscuring detail, the technical ideas relating to some 
i of the current problems of inference in time series, my task has not been 
i in vain. 

Let me conclude by saying that the prospect for statistical research 
is very bright indeed, and that we can legitimately hope to reach very soon 
new heights in the adventure of exploration of scientific truth. 
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THE PRIMARY COSMIC RADIATION 


1. INrRopuction 


Cosmic radiation was discovered nearly 50 years ago. Its effects were 
first observed as a small residual ionization in gases, which could not be 
attributed to natural radioactivity of the earth and of its atmosphere. From 
this modest beginning a branch of physical science has developed which 
has profoundly affected and in some cases even revolutionized other fields 
of physics and has exerted a great influence on the development of other 
sciences, in particular astrophysics and archeology. Increasingly important 
contributions of cosmic ray research to geophysics, oceanography, meteoro- 
logy and to cosmology, possibly even to the biological sciences must be ex- 
pected. 


In order to understand why results obtained in the study of cosmic 
rays have reached so far afield and have affected so many different branches 
of knowledge, we must consider separately three different aspects of the 
Phenomenon of cosmic radiation: The incident particles themselves, dine 
dissipation of their enormous energy inside the atmosphere, and the radio- 
activity which cosmic radiation produces on the surface of the earth. — 


a) The outer atmosphere of the earth is continuously being bombarded 
from all sides by various forms of radiation and matter: Ehotong of greatly 
varying wave lengths, a stream of atomic nuclei of widely varying n 
energy, as well as aggregates of matter ranging in size from very fine particles 
of dust to that of large boulders. Our entire knowledge about the ee 
ties of the solar system and of the universe which surrounds us and of whic r 
We form an insignificant part, even our awareness of the yery ozisbence S 
this universe, is based on a study of some part of this radiation an 


matter which bombards us. 


The study of the electromagnetic radiation in whe yine r a = 
Spectrum has by far the longest scientific history and is responsible for m 
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of our present knowledge of the distribution in space and the motion of lumi- 
| nous stellar bodies, on the temperature and pressure conditions which exist: 
on their surfaces, on the chemical composition of their envelopes, on their 
rotations and on the magnetic fields which often surround them. It has 
also given us some information on the size, the density, the distribution and 
the motion of interstellar clouds of dust and gases. 


j The study of the incident particle radiation on the other hand is compa- 
ratively new. Yet it has already taught us that the interstellar medium 

not only consists of turbulent gases and dust, but that it also consists of ato- 

mic nuclei moving with relativistic and near relativistic velocities and that 

it contains magnetic fields. One finds that the energy density due to cos- 
' mic radiation, to magnetic fields and to the kinetic energy of interstellar 
i matter are of the same order of magnitude. It is clear that these facts 
alone are of greatest importance for theories dealing with the development 
of stars and galaxies and is fundamental to all problems of cosmology. The 
details of the chemical composition of cosmic radiation, its density and velo- 
city distribution, its variations in time and space, will have to be understood 
in terms of the present physical conditions of our universe and thereby 


$ serve as tools to explore these conditions. In this way cosmic ray 
Wt 

i physics has become a part of astrophysics and cosmology. 

i b) On impact with the atmosphere the particles of the cosmic radia- 
i 


tion destroy nitrogen and oxygen nuclei which they encounter and decompose 
| them into their constituent parts (protons, neutrons and aggregates of these 
ee particles); in addition a large part of their enormous kinetic energy is trans- 
formed into a variety of highly unstable particles which subsequently decay 
through complicated chain events back into stable forms of matter. It is 
clear that the appearance of these particles (which are called mesons and 
hyperons) in high energy collisions is closely linked with the properties of 
the colliding protons and neutrons and is relevant to explaining the force 
responsible for their aggregation into the nuclei of elements which we ob- 
serve on the earth. The role which these unstable particles play in the 
structure of matter is not yet clear; almost all of them were first discovered 
in cosmic radiation and these discoveries provided the impetus for building 
the large accelerators which now are among the most valuable tools for the 
investigation of nuclear forces. Thus, cosmic ray physics is an important 
part of nuclear physics. 


Also the study of the interactions of electromagnetic radiation with 
matter has been strongly influenced by investigation of cosmic ray pheno- 
mena. High energy photons capable of producing electron-positron pairs 
in the coulomb field of nuclei were first observed in the cosmic radiation 
where they form a part in the decay chain of some mesons, Similarly the 
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direct production of electron-positron 
cally charged particles at very 
ray work. 


pairs by collisions between electri- 
high energies was first obser 


ved in cosmic 
Thus, the influence of cosmic radiation studies o 


n the fields of electro- 
magnetism, nuclear physics 


c j-i y G 

and the physics of sub-nuclear particles stems 
that cosmic radiation may be considered as a conveni- 
ent tool for bombarding ordinary matter with 


energy projectiles. 


mostly from the fact 


a great variety of very high 


é c) The significance of cosmic ray work for archeology, geophysics, 
| oceanography and meteorology rest on the fact that during the complicated 

processes of interaction between cosmic radiation and its progeny with the 

atmosphere and the surface of the earth, a number of radioactive nuclei 

ave produced with greatly varying half lives. These half lives though often 
| quite long, are much shorter than those of naturally occurring radioactive 
| substances which have survived in measurable quantities on the earth 
and in meteorites since the creation of elements some 5 billion years ago. 
There are two ways in which these radioactive nuclei are produced by cosmic 
rays. They may be produced directly by the partial fragmentation of nuclei 
in the air, or they may be produced by the capture of cosmic ray produced 
neutrons after these neutrons have been slowed down. 


The first group contains the recently discovered cosmic ray produced 
Be? (half life 53 days) which may be useful for studying the circulation of 
air masses between the stratosphere and lower atmospheric .layers and may 


also give information on the vertical circulation of ocean water. Another 
collision product is tritium (half life 12.5 years), whose concentration in lake 
and well water reservoirs has been used to obtain information on the rate at 
Which these reservoirs are fed by contemporary water from recent precipi 
tations. Finally the long lived beryllium isotope Be! (half life 2.7 million 
years) is produced ; it has not yet been isolated but it promises to Ee useful 
for dating geological surface changes during the tertiary and particularly 
for determining the sedimentation rates on the floor of the oceans. 


Roy, 


Among the radioactive isotopes produced by slow neutron epi a 
Most important one is (4 (half life 5,600 years) which has been used primarily 
to determine the time at which various organic materials have Geese to 
Participate in the exchange of CO, between the atmosphere ni the bor 
The time of death can, therefore, be measured from the c concentra: a 
in the remains of plants, animals or humans and this technique has ae 
Of great value for archeological research. Cl* 1s another radioactiv ie ie 
(half life 400, 000 years) which can be produced on the earth's surface by 


Osmi Jating ical events of the 
cosmic ray neutrons and may be useful for dating geological eve 
Past, 


r 
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Thus, the importance of cosmic radiation to meteorological. geophysical 
and archeological research is based on its providing a steady source of tracer 
elements which are incorporated into materials on the surface of the 
earth. 

Whether cosmic radiation is of importance to the biological sciences 
is not yet clear. Since all high energy radiation is capable of producing 
mutations, the continuous cosmic ray bombardment, particularly at high 
elevation, must have been responsible for some genetic changes. It may, 
however, not be of sufficient importance compared with other agencies of 
mutation to have influenced markedly the history of evolution. 


2. OBSERVATIONS ON PRIMARY PARTICLES 


Tt is clear from these introductory remarks that an exhaustive discus- 
sion of cosmic ray physics is not possible in a single lecture. I must res- 
trict myself to a particular aspect and I shall confine myself to discussing 
the properties of the cosmic radiation before it enters into interaction with 
the earth’s atmosphere. This must immediately be qualified because direct 
measurements on cosmic ray particles in interstellar space cannot yet be 
carried out. Our measurements are at present confined to the neighbour- 
hood of the earth’s surface and only to the extent that we can gauge the in- 
fluence of these local conditions on the primary radiation can we extrapolate 
to its true properties in interstellar space. Most of our measurements are 
still carried out with balloon borne equipment which means that the 
particles have not only traversed the earth’s magnetic field, but also 1-2% 
of the atmosphere, before they are observed. The influence of these facts 
on the composition and the energy spectrum is by no means small and is 
not yet understood in detail. There is, however, hope that we can gradually 
extend our observations to regions further removed from local influences. 
Observations in rockets, at present of too short duration for detailed work, 
practically eliminate corrections due to interactions of the radiation in the 
upper part of the atmosphere; the use of satellites may in the near future 
extend the periods of observation sufficiently to permit accurate measure- 
ments outside the atmosphere. However, even then we still have to 
contend with the effects produced by the magnetic field of the earth and the 
fields in the space which surrounds it, as well as with the socalled albedo 
effect, which is the re-emission of secondary cosmic ray por ticles from the 
atmosphere. . it 


A Jimited een of observations have erent been carried out by 
studying the effect of cosmic ray bombardment on the chemical composi- 
tion and the crystal structure of meteorites. Here we have a detector which 
for most of its period of registration was removed from the influence of the 
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earth, but the effects of the radiation are still obsery 
py the particular distribution of fields and matte 
central part of our solar system. 


ed under conditions given 
r which characterizes the 
Recently, it has been suggested that a direct relation can be established 
between radio noise and the interaction of energetic particles with inters- 
tellar fields and interstellar matter. If such a relation can be established 
effects produced by cosmic ray particles in various parts of the galaxy mey 
become observable and in this sense it seems conceivable that some day 
the direct study of cosmic radiation in interstellar space may become 
practical. In the meantime most of our knowledge derive from more 
nearly earthbound experiments and is subject to the uncertainties involved 
in taking into account local influences. 


3. THE IDENTIFICATION oF PRIMARY PARTICLES 


The earliest experiments which gave information on the nature of the 
particles which are incident on the atmosphere were carried out on the 
surface of the earth. A systematic variation of cosmic ray intensity 
with geomagnetic latitude was observed. The decrease with latitude had to 
be attributed to a screening effect of the earth’s magnetic field and it was 
thereby established that the radiation is due to electrically charged particles. 
The study of particle trajectories in a dipole field like that surrounding the 
earth revealed that in order to reach the atmosphere at a given latitude 
and from a given direction, the magnetic rigidity, the ratio of momentum 
to electric charge P/eZ of a particle has to exceed a certain minimum value; 
if the particles have positive charge this minimum value is lower for particles 
incident from the west than for those incident from the east, and therefore, 
the flux from the western sky should be higher than from the eastern sky. 
If the particles carry negative charge the asymmetry should be reversed, A 
small asymmetry exists at ground level indicating preponderance of positivo 
charges. However, only when the asymmetry measurements were caron 
out near the top of the atmosphere with balloon borne equina ani did = 
asymmetry become sufficiently strong to prove that within the = : 
Measurement all primaries carry a positive charge. These oT D S 
rule out negative electrons as primary particles, but not positive elec E 
or atomic nuclei. Now, it is known that high energy electroni whet S 
Positive or negative, quickly multiply in traversing absorbers of Wer a 
number by the process of bremsstrahlung and the subsequent ee : 
of pairs by the photons emitted in the bremsstrahlung process. ee 
Ments, however, show that most high energy particles at great a p : 
traverse lead absorbers without such multiplication and that, eo 
Not more than about 1 o of the incident particle flux can be due n oe 

the only known particles which are stable and positively charged an ; 


nee, CSO, | 


Konan Ses iarain nannan aren 
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therefore, exhibit the behaviour indicated by these experiments are atomic 
nuclei, Thus, it was established that cosmic radiation is due to high energy 
nuclei incident on the earth from outer space. 

The specific ionization produced by the particles occurring at high 
altitude when they traverse nuclear emulsions, proportional counters, ioni- 
zation chambers, scintillation crystals or cloud-chambers shows that most 
of them are singly charged; therefore, the majority of primary cosmic ray 
particles is identified as hydrogen nuclei. But tracks in emulsions and in 
cloud chambers (and less conclusively the pulse height in counters of various 
kinds) clearly reveal that some of the particles must carry higher charges and 
must, therefore, belong to nuclei of higher atomic numbers. 


The task of identifying the various nuclear species, the magnitude of 
their flux and their energy distribution is a difficult one, because at the 
highest altitude accessible to balloons and, therefore. available for extensive 
observation, interactions of primary nuclei in the residual atmosphere have 
already complicated the picture enormously. 

The radiation at an atmospheric depth corresponding to a pressure 
of 10-20 g/cm? consists of: 


a) Primary protons which have not interacted with nuclei in the 
upper layer of the atmosphere. These have at a given latitude 
an energy in excess of the minimum energy of admission deter- 
mined by the earth’s magnetic field. 


b) Primary nuclei with atomic numbers between 2 and 26 which 
have not undergone nuclear collisions, 


a c) Secondary protons, neutrons and «-particles produced in collisions 
of primaries with stationary nuclei in the upper atmosphere. These 
have in general considerably lower energies than the primary 
components. 

d) Protons, neutrons, -particles and heavier fragments which arise 
from the particle disintegration of heavy nuclei in flight and which 


have per unit mass approximately the same energy as the parent 
particle. 


e) Mesons of various types produced in nuclear collisions and their 
decay products, in particular y-rays from the almost instantaneous 
decay of neutral 7-mesons and electrons from the decay of -mesons. 


The contamination of the primary flux by secondary particles can 
be reduced but not completely eliminated by carrying the detecting apparatus 
to higher and higher altitudes. The secondaries mentioned under (c) and (e) 
have not only a downward component but also a component which moves 
upwards from the atmosphere, and if electrically charged will re-enter the 
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atmosphere after the trajectories have been bent 
at large distances. Under these conditions the d 
of truly primary nuclei at a given latitude presents 
have not all been overcome as yet. Most of the pi 
unravelled by now. 


back by the earth’s field 
etermination of the flux 
Serious difficulties which 
cture has, however, been 


Multiply charged energetic nuclei can directly be identified 
to the primary radiation, because although fragments of char 
often emitted in the disintegration of stationary nuclei, 
have always very low energy and a correspondingly small ra: 
Nuclear emulsions have proved to be the most suitable detectors for identi- 
fying the charge of heavy primary particles. The ionization produced by 
these particles is proportional to the Square of their charge and approxi- 
mately inversely proportional to the square of their velocity. Tf the velocity 
is known to be close to that of light, ionization measurements by themselves 
determine the charge. Otherwise the variation of ionization with range or 
the range itself must be measured in addition to specific ionization and 
one thereby determines both charge and energy of the particle. 


as belonging 
ge Z>1 are 
these fragments 
nge in absorbers, 


4. THE Stare or Ionization or THE INCIDENT PARTICLES 


By the time a heavy ion has traversed a very small thickness of atmos- 
phere, it will be completely stripped of orbital electrons and its charge will 
will be equal to its atomic number. The question then arises whether for 
heavy cosmic ray particles this stripping took place already in interstellar 
Space or whether the heavy particles carry with them some orbital electrons 
into the atmosphere. This question can be answered, because the variant 
energy of arrival at a given latitude determined by the earth’s meenet 
field, depends on effective charge which the particle had ina region which 
lies far beyond the atmosphere. By comparing the energy derived from 
the smallest observed range in absorbers with the minimum energy of 
arrival for completely and partially stripped ions at a given latitude, it was 
Possible to show that the primary particles, even those of the heaviest 
elements observed, have lost all orbital electrons before they come under 
ne pene of the earth’s magnetic field. This is of great importance 

asons: 


a) By Measuring the flux at different latitudes with ca 
different geomagnetic cut -off energies € one can Stead r 
umber of arriving particles whose energy pon nucleon i a 
€ and, therefore, one obtains the energy distribution of partic 
from small energies up to about € = 7BeV/nucleon, the cut- 


off value at latitude A = 0° 
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b) The fact that the cut-off energy corresponds to that calculated 


stripped nuclei shows that the heavy primaries 


for completely 
the fragmentation of fast dust particles arriv- 


are not produced by 
ing in the upper layer of the atmosphere; such dust particles would 


| 
| 
| 
| 
have a very low charge to mass ratio and would not, therefore | 
i | 

be influenced by the earth’s magnetic field. | 
| 

| 


c) If we assume that at least the heaviest ions have begun their acce- 
Jeration when they were still only partly ionized, they must before 


arrival, have traversed at least 12ug/em?, many times the amount 


of matter which exists between the chromosphere of the sun and 
the earth. They cannot, therefore, have been accelerated in the 
neighbourhood of the sun and travelled directly to the earth. 


5, Tur CHEMIOAL COMPOSITION OF THE PRIMARY RADIATION AND 
ITs Moprrroation By NUCLEAR COLLISIONS 


It is of great interest to determine the relative frequency of various 
nuclear species in the primary cosmic radiation, in order to compare their 
chemical composition with that of the rest of the universe as established 
from the analysis of the earth’s crust and of meteorites, from the analysis 
of starlight and from the absorption lines produced in the interstellar gas 
traversed by starlight. 


| 
| 
| 
In order to make such a comparison and thereby gain information on : 
the properties of the source of cosmic ray nuclei it is, however , necessary | 
to make corrections for the complete or partial destruction which the particles | 
may have suffered in the upper layer of the atmosphere as well as in the 
interstellar gas clouds. We can observe the mean free path for nuclear 
collisions of heavy primaries in emulsions and in other materials and thereby 
estimate the probability that the atomic number of the incident nucleus has 
been reduced by various amounts during the passage through the upper 
atmospheric layer. This permits us to extrapolate to the top of the atmos- | 
phere the flux of those nuclei whose abundance is large compared to that of | 
their immediate neighbours in the atomic table. It does not, however, 
permit us to say with certainty whether a particular fairly rare nucleus ac- 
tually occurs as a primary or whether it represents a fragment of a primary 


of higher charge. 


On the basis of measurements available so far one can state with cer- 
tainty that nuclei of hydrogen, helium, carbon, oxygen, magnesium, silicon 
and iron are represented. The abundance of nitrogen which lies between 
the strong peaks of carbon and oxygen is not yet well established. The 
similarity of the relative abundance of different nuclear species in cosmic 
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radiation and in the universe at large, is striking. The elements mentioned 
are also, in the same order of decreasing abundance, the most pr 


ominent 
elements in the universe. The strong peak in the neighbourhood of iron 
as well as the rarity of elements heavier than iron is faithfully reproduced. 
Tt must, however, be remarked that compared to hydrogen and helium, 
the elements of the carbon, nitrogen, oxygen (C, N, 0) group and particularly 
the still heavier group is by a factor of order 5 or 10 more abundant in cosmic 
radiation. 


The correspondance between the universal abundance and the abundance 
of various elements in cosmic radiation is by no means trivial, because, if 
in their passage through interstellar space the heavy nuclei had an appre- 
ciable chance of colliding with nuclei of the interstellar gas, the composition 
would be greatly modified. Fragmentation should result in a higher per- 
centage of light compared to heavy nuclei. Particularly the hydrogen and 
helium fraction should have been increased by fragments from the break 
up of heavier elements. 


The survival of the iron peak indicates that the composition has not 
suffered serious changes in interstellar space, because the mean free path 
for the disintegration of iron in a hydrogen gas is only about 2 g/em?, and 
and if iron survives the passage through the interstellar matter, the lighter 
elements with longer mean free paths have a still better chance to escape 
destruction in nuclear collisions. 


There exists, however, a more sensitive method for evaluating the fre- 


i ei iverse 
queney of interstellar collisions. The elements Li, Be, B, are in the e 
5 i, pr cause 
rarer by a factor of order 105 than C, N, O, nuclei, pressumably a 
3 ; ; 
of their low threshold for thermonuclear reactions. On the other hanc 7 
i isi avier nuclei 
are copiously produced in collisions between C, N, O , and heavier > 
i 7 . . 7 e 5 
with hydrogen. There is no apriori reason why the elements oo i : a 
) i i -e rare, it proves that tew 
| should be rare in cosmic radiation, but if they are rare, it proves 
; i ‘| Ba § : » Ti has been shown 
the heavier nuclei have collided in interstellar space. BE ee 
i . : 1 SS i A T 
that in the primary radiation the ratio (Li, Be, B)/(C, N, : Is 1€ fee 
8 is i : “mary particle has traverse } 
From this it follows that the average primary particle Mi. 
0.75 g/cm? of interstellar gas. It also proves, if the a B or 
rarity of Li, Be, B, in the universe is correct, that the par AG Ne 
: c ; 7 ne time since t 
been accelerated to cosmic ray energies have at son Oe ot 
of elements been subjected to high enough temperatures a s ee 
high pr -© of Li, Be, B in thermonuclear processes: 
Pressures to cause destruction ot Ul; 25, 


Se eee eerie 
Se yt aie 


Sa ee 4 nucleon. 
; 3 ray exceeds 3.5 BeV/ 
his low ratio was obtainod for primaries whose energy 


aro still contradictory. 
Snergy region below this value, 


Tn the experimental results 
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This would indicate that at some time the material which we observe as 
cosmic radiation has belonged to a star. 


6. PROPERTIES OF THE SOURCE REGION 


We have seen, that the chemical composition of primary cosmic rays 
has not been appreciably modified during their passage through the inters- 
tellar space. Their composition shows that in the region where they are 
accelerated the abundance of elements is similar to that of the rest of the 
visible universe. In addition, the absence of light elements Li, Be, B, 
shows that the material has at some time been subjected to high temper- 
tures and pressures. We cannot, however, be sure,from this alone whether 
the particles were accelerated while they were still part of a stellar envelope 
or whether they were accelerated when they belonged to interstellar gases 
which at some previous time had been subjected to thermonuclear reactions. 
There are properties of the primary charge distribution which may help to 
answer this question: 


We find in the cosmic radiation nuclei belonging to atoms with very 
different ionization potentials; they occur in about the same abundance 
ratios as the corresponding elements in the universe. In particular helium 
with an ionization potential above 24 ev. is not particularly rare compared 
to, for instance, magnesium whose ionization potential is less than 8 ev. 

æ=— This seems to indicate a very high temperature in the source region at the | 
time of acceleration, higher than the temperature of most regions in inter- 
stellar space. The source must lie in a region where even helium is mostly 


ionized because only ionized atoms will initially enter into the acceleration 
process. 


Another possible experiment to check whether the interstellar gas or 

the stellar envelopes furnish the cosmic ray particles consists in establishing | 

: whether calcium exists in appreciable quantity in the cosmic ray beam. 
From interstellar absorption lines one concludes that calcium is much rarer 
in the interstellar gas than in the universe as a whole, possibly because, 
as has been suggested, it is easily adsorbed onto dust grains. If the cosmic 
tay particles came from interstellar gas rather than from stellar envelopes, 
calcium should be absent (though in view of the presumably strong neigh- ) 
bouring potassium peak, this may be difficult to establish), Present indica- | 
tions are that cosmic rays originate in a highly ionized medium, presumably, | 
therefore, in the neighbourhood of stellar surfaces. 


Many points relevant to these problems remain to be answered. The 
presence or absence of deuterons and of He? in the primary radiation has 
not yet been investigated . Both types of nuclei (as well as tritium which 
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decays into He?) should be copiously produced in interstellar collisions of 
heavy primaries if such collisions occur. Like Li, Be, B, these nuclei are 
rare in she universe, being quickly consumed in thermonuclear reactions 
The presence or absence of neon nuclei may also give important informatien 
because ionized neon apparently does not occur in the sun and in many other 
stars. 


7. Tur ENERGY SPECTRUM or PRIMARIES 


The total intensity of the primary cosmic ray nuclei with atomic number 
greater than 1, can be measured fairly easily. Subtracting the flux of heavy 
primaries from the total number of penetrating particles observed at great 
altitude one obtains the flux of primary hydrogen nuclei together with the 
flux of the secondary (albedo) particles mentioned earlier. The albedo 
correction to the primary flux is perhaps 10-30% but not well known as 
yet. 


I shall talk only briefly about the energy distribution of primary cosmic 
ray particles. Up to energies corresponding to the geomagnetic cut-off 
at the equator the energy spectrum can be derived from the latitude effect. 
(This applies to protons of energy below 15 BeV/and heavy nuclei below 
7 BeV/nucleon). At high latitudes part of the heavy component is cut 
off by atmospheric absorption, their range being insufficient to reach balloon- 
borne equipment. In this case measurements at rocket altitudes are 
necessary. It seems that primaries with energies as low as a few hundred 
MeV are often rare or absent. This may be due to the difficulty which 
these particles experience in penetrating turbulent magnetized gas clouds 
moving inside the solar system. 
an be deduced either 


At very high energies the energy of a particle c 
y nucleus or from 


from the detailed character of its collision with a stationar i 
the total number of electrons and y-rays, which the primary and itg progeny 
produced as they dissipated their energy in the atmosphere. It is a 
assumed that nearly one third of the energy goes into the prone o 

neutral 7-mesons aidh by their decay into y-rays give rise to the electron- 


: for primaries 
Photon cascade. This assumption has not yet been proven fo priv 
The part of the energy which appears 


aboy 1012 : Sa 
e ev. a y in error. F ist w. 
and may be articles exist whose 


in the electron- photon cascade indicates that primary p 
energy cannot be much less than 101° ev. 

e, therefore, the enormous fi 
of primaries A(6) incident 
nucleon decreases 


1 : ° i 
Cosmic ray energies compris 
fow times 108 to a few times 10! ev. The pane 7 
: A e er 

Per m?, sec, and steradian whose energy exceeds € : 
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1 
: aa: i 
smoothly with increasing energy and can be approximated by the empirical | 
$: } 
formula: N 
i K2) 3 2 i 
i aa = 0.222 log, (e+1.7)+2.645 
[lowe F0). an 
where log K (Z) has the value 
10.73 for protons (Z = 1) 
9.67 for a-particles (Z = 2) x 
8.37 for C, N, O, nuclei 6<Z<8 | 
A 
7.95 for Z>9. 
At present the energy spectrum of protons and «-particles is known wp 
to about 10!2 ev/nucleon, that of the C, N, Q, group up to 7 x 10° ev/nucleon 
and that of the heaviest nuclei (7>9) up to 5x10 ev/nucleon. Above 
1012 ev. the chemical composition of the radiation is not known and the energy 
spectrum (with a value of log,, K = 10.77) refers to the total number of 
incident particles whose entire kinetic energy exceeds ¢ BeV. 
8. Tar Tre Variations or Cosmic RADIATION 
ve Accurate intensity measurements on cosmic radiation have been carried 
4 out only for the last 20 years. The most remarkable feature of these measure- 
ments is the constancy of the radiation from hour to hour, day to day, 
month to month, and year to year. With the exception of 4 or 5 short 
i lived disturbances during these last 20 years the fluctuations on the ground 
i | rarely exceed 1%. The absence of a major diurnal variation shows not only 
j that direct emission of particles from the sun to the earth is insignificant, 
! but also that the radiation in the neighbourhood of the earth arrives in 
Í equal strength from all directions and must, therefore, be distributed 
i isotropically in the neighbourhood of the earth. ; 
E ` 


-~ There are small sudden world wide decreases of cosmic ray activity, 

ig ee associated with solar flares: These disturbances begin usually 1-2 

days af er the onset of the flare and are followed by a recover y lasting several 

days. * ; “They seem to be associated with turbulent gases ejected from the sur- 

face of jhe sun, The so called 27 day variation which consists of small de- 

creases in cosmic ray intensity with a tendency to recur in phase with the 
27 day period of solar rotation, have presumably a similar origin. There 

- also seems to xist a small variation with a period of 11 years corresponding 

k to the periodicity in the occurrence frequency of sun spots. A 


fb all tho 20 years of observation there were only 4 or 5 large short 
ity. mee were connected with exceptionally large 
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explosions on the solar surface, were not world wide but stron 
on local solar time and were confined to the low energy part of 
being unobservable at low geomagnetic latitude, 


gly dependent 
the spectrum, 


! These observations seem 
to indicate that direct emission from the sun occurs but contributes very 


little to cosmic radiation. 


Apart from the types of variation listed here, there are only those which 
can be traced to pressure and temperature changes in the atmosphere and 
are, therefore, not connected with true variations in the primary intensity. 


Periodic variations with the period of a sidereal day which would indi- 
cate anisotropy of primary particles in space have been searched for, but 
not been established definitely; if they exist they are not larger than about 
0.1%. 


As far as long time intensity variations are concerned, the concentra- 
tion of the cosmic ray produced C! isotope in materials of various ages, 
shows that the primary radiation has stayed essentially constant for ai least 
30,000 years. 


9. Tur PROPAGATION oF Cosmic Rays IN INTERSTELLAR SPACE 
AND THE SHAPE OF THE GALAXY 


The isotropy of the incident radiation makes it very unlikely that the 
sun is mainly responsible for the cosmic ray particles observed by us, in spite 
of the fact that the sun seems to emit occasionally, in connection with its 
flare activity, particles of energy up to 5X10?’ ev. or somewhat higher. 
Even if we assume that in rare major outbursts particles of much higher 
energy can be emitted, it seems impossible to construct a magnetic field 
of sufficient strength and of such special shape as to render the distribution 
of particles with energies up to 10 ev. or higher, isotropic m the 
neighbourhood of the earth. We are forced to place the origin outside of 
the solar system. 


Our galaxy has generally been considered to be an elliptically shaped 


fisc whose thickness of about 1,000 light years is less than one tenth of its 


minor axis; the solar system is placed fairly far towards the rim of the disc 


and somewhat off the median plane. The distribution of visible objects 


which could serve as sources of cosmic radiation, like stars, planetary nebulae 
and clouds of interstellar matter are distributed very unevenly in this digg 
being strongly concentrated in the center of the galaxy. Una the cosmio 
tay sources are numerous invisible objects like low luminosity stars uni 
formly placed around the earth at a distance small compared to the ee 
ness of the galaxy, the observed isotropy of radiation mug be e : T 
quent large angle deflections in the trajectory of cosmic ray particles 
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possible reflections at the galactic boundary. Large deflections without 
destruction of heavy nuclei can only be produced by large scale electro- 
magnetic fields and since the very high conductivity of interstellar matter 
prevents the establishment of electric fields, the isotropy of cosmic rays 
implies the existence of irregular magnetic fields in interstellar space. The 
existence of such fields of magnitude of 10-5 to 10-® gauss can be derived 
theoretically from the properties of the highly conducting turbulent gas 
and dust clouds which are found to exist in interstellar space; it has also N 
found experimental support in the observation of the partial polarization | 
_ of starlight traversing such clouds. The isotropy of cosmic rays is, therefore, | 
due to their travelling in extremely tortuous paths resulting in a kind of j 
diffusion by frequent changes of direction when passing through regions of | 
varying magnetic fields. 


| 
Particles originating near the center of the galactic disc can obtain | 

an isotropic distribution near the rim of the disc,where we are located, only 

after suffering very many large angle deflections, which means after travel- 

ling a very long path. They must traverse along this path very much more 

interstellar material than the upper permissible limit of 0.75 g/cm? which we 

have deduced previously from the chemical composition of the primary 

radiation, in particular from the absence of fragmentation products which 

must arise from nuclear collisions in interstellar space. Stellar objects most | 

likely to act as accelerators of high energy particles, are strongly concentrated 

in the galactic plane near the center of the galaxy. If we must discard these | 

possible emitters of high energy particles, because they are too far away 

from us, we must look for possible sources within about 1,000 light years | 

from the solar system, where few, if any, suitable stellar objects seem to be 

located. 


The solution of this difficulty lies apparently in the fact that cosmic 
ray particles are not confined to move in the flat disc which contains most 
of the galactic matter. Magnetic fields which inhibit their escape, extend | 
much farther into space than has hitherto been assumed. Recent studies h 
of galactic radio noise in our own galaxy and particularly in the neighbour- | 
mg galaxy Andromeda indicate that the emission of radio noise also is not | 
confined to the galactic disc but occupies a much larger volume which is 
nearly spherical in shape. It seems, that while the gas density at large 
distances from the galactic plane is much lower than in the disc, the gas 
velocity is higher, such that the kinetic energy density and tho magnetic | 
field density, which is closely dependent on it, decrease only slowly in the np 
direction perpendicular to the galactic plane. In this approximately 
spherical volume in which the average density of gas atoms is much lower 
than in the disc itself, cosmic radiation originating in the galactic center or 
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i by diffusing within the turbulent mag- 

hig ` ee AS ; 

E k 2 degree of isotropy without traversing an 
b natter large enough to disi : 

amount of mé arge enough to disintegrate the heavy nuclei which it 


! in any other part of the volume c 
AT netic field regions, obtain a 


contains. 


10. ON THF ORIGIN or Cosmic Rays 


Various theories have been proposed as to how particles could be acce- 
b lerated in the galaxy to very high energies. Magnetic variable stars, and 
stars whose magnetic axis does not coincide with their axis of rotation have 
been investigated m some detail as possible accelerators. The conversion 
of the kinetic energy of interstellar gas clouds into cosmic ray energy has 
also been considered. There are serious objections to these proposals. 
Nevertheless it is possible that they play a role in the production of cosmic 
. rays. 


particles to cosmic ray energies, although we do not understand how it ac- 
complishes the acceleration. The object is the socalled Crab Nebula, a 
rapidly expanding luminous gas cloud resulting from the explosion of a 
supernova, which according to Chinese sources occurred about 900 years ago. 
The light emitted from this cloud is largely and perhaps entirely pola- 
rized. It can, therefore, not arise from atomic or molecular excitations 
but must be due to the radiation of electrons spiralling in a magnetic field. 
| From the intensity and spectral distribution of the light and the ratio of light 
to radio noise the energy distribution and density of the electrons and the 
strength of the magnetic field can be estimated. The energy distribution 
may be similar to that of cosmic ray particles. Most of the visible light 


t 
Í 
i 
However, one celestial object has been discovered which does accelerate 


seems to be due to electrons of energy 2x10" ev. spiralling around afield 
of order 10-3 gauss. The radiation loss of these electrons is so high that their 
be of the order of 60 years. They 


average life as fast particles can only 
e center of the nebula. 


must, therefore, continuously be replenished from th 
| The same mechanism must also accelerate positive ions to compas 
energies, which then will circulate around the same field lines in opposite 
| direction. The ions, however, because of their large mass nade only 
| a negligible fraction of their energy and once accelerated remain high energy 
particles. The total energy which is converted in the Crab Nebula into 
kinetic energy of particles is of a magnitude which is perhaps sufficient to 
Í account for the total observed cosmic ray intensity, if one assumo 
| (as indicated by observations on other galaxies) our galaxy produces on the 


| 
op? , 
average one supernova every 200 or 300 years: 


servations on the Crab Nebula are 


It is not clear as yet, whether the ob 
ittir ticles of energies as high as 10° ev. 


Consistent with its emitting cosmic ray pat 
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or whether we have to look for other mechanisms in this ultra high energy 

region. The detailed mechanism of acceleration and the origin of the enor. È 
mously high magnetic field energy appearing in this supernova explosion | 
are also as yet quite unknown. Nevertheless the existing evidence gives | 
strong support to the hypothesis that supernovae and perhaps novae are 

sources of cosmic radiation, 


ip 
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SECTION OF CHEMISTRY 


President :—Dr. S. HUSAIN ZAHEER, M.A. (Oxon.) 
Dr.Phil.Nat. (Heidelberg), 


PRESIDENTIAL ADDRESS 


THE PROBLEM OF DOMESTIC FUEL AND ITS SOLUTION 
THROUGH LOW TEMPERATURE CARBONISATION 


1 ‘The level and pattern of utilisation of energy in any country is an 
indication of the country’s social and material development. The annual 
per capita energy consumption in industrially-advanced countries is esti- 
mated to be of the order of 2400 therms, while in under-developed countries 
it is estimated to be 100 therms. In India, the annual per capita con- 
sumption of energy is estimated at 80—100 therms or a total applied 
heating value for the whole country of only 3566 x 10° B.T.U.*, which 
means that it is a severely under-developed country. It is expected that 
during the next 10 years we will reach a total of 5000 x 10 B.T.U which 
is an extremely modest target. 


1.1 It is important to remember that not only the total quantity of 
energy consumption, but also the extent to which the pattern of energy 
development is rationalised, is directly related to the level of industrial 
development of a country. All the world over, industrially backward 
countries rely for sources of fuel mainly on ‘waste products’ (firewood, 
charcoal and farm waste) as against ‘fossil fuels.’ For India the following 
pattern of annual energy source distribution has been computed after a 
number of adjustments and approximations :— 


TABLE 1. 
—————_—S= 
Approximate % of total Coal Equivalent 
Soue hetnet is heating value | in Million Tons 
1m D.1.U. 
h Farm waste aes ae 2000 x 10%? 56-0 ike 
3. Eel Wood (35 million tons) 500 x 107 ee aan 
4, nL (35 million tons) ... 900 x 10? es aT 
5, il (3:6 million tons) eae 140 x 10” 
` Hydropower $ ii 
(approx. 2x10° KWH) 26x10" 0 
H -1 
Motal v 3566 x 107 100-0 138 
ae ; illion 
t 1.2 Approximate calculations indicate that of the oS Bie z 
Ons coal-equivalent farm waste, about 45°5 million tons coal-equive 


Out of the 


emg burnt as fuel, the rest being used at present as manure. 
10 
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valent cow-dung cake and the rest for miscellaneous forms of farm waste. In 
actual weight, this works out to about 80 million tons cow-dung cake, i 
| This quantity of cow-dung cake, if used instead for manurial purposes, » 
| would release about 480,000 tons of nitrogen per year but would require an | 
| additional 40 million tons of coal to be utilised for domestic purposes. 
| 1.3 The above table shows that annually about 35 million tons of 
j | wood are used as fuel. Forest statistics” indicate that only about 10 million 
| 


í | 45:5 million tons coal-equivalent, about 40 million tons account for equi. 
j 


annual tons are being cut down from forests for fuel purposes. The 
remaining is accounted for by the large quantity of wood procured from 
‘non-forest’ areas such as private lands, waste lands, etc., and unauthorised 
and indiscriminate tree felling about which no statistical data are available. ; 
This does not take into account the terrific drain of vegetation brought about 
by excessive and unscientific grazing and the depredation of goats and 
unproductive cattle. 

1.4 With a steadily growing population, the rate of deforestation is 
increasing alarmingly and there is a large gap between afforestation and 
deforestation. It appears quite impossible to fill this gap through our 
present measures of afforestation unless there is a change-over in the 

pattern of fuel utilisation. This is even more alarming when we realise 
| that existing data? estimate the area covered by forests in India at 15% 
ji of the total geographical area of the country as against the minimum of 
i 30% required to maintain proper rainfall and soil conservation. The 
| devastating consequences of indiscriminate deforestation and inadequate 
| afforestation, such as severe soil erosion, extensive floods and irregular 
i weather conditions are now too well known to need elaboration here. 


1.5 It might also be noted that in India the per capita consumption 
of wood as fuel and for industrial purposes is in the proportion of 1: 1 as 
against 1: 5 in U.S.A. and 1: 3 in Germany.“ 

1.6 Itis therefore necessary to cut down the use of fuel wood and 
farm waste as domestic fuel and one of the major problems confronting 
fuel technologists in India is to provide a suitable substitute or substitutes 
based on fossil fuels. For the moment I shall overlook direct solar energy 
as an alternative and since at present our known sources of mineral oil and 
natural gas are inadequate, we shall have to largely depend on our 
abundantly occurring indigenous raw material coal as the source material. 

1.7 In a large country like ours with a predominantly agricultural 
population and with severe limitations of transport facilities, it may not 
be possible to bring about a complete change-over of the fuel habits of the 
people, and it is likely that the population in the country will continue 
to use fuel wood and charcoal as well as farm waste. ‘he change-over 
can however, be brought about, perhaps gradually, but only when attractive | 
and cheap alternative fuels are made available. ‘Today there is hardly any i 
alternative and until such alternative is provided, we shall continue to 
live in the ‘cow-dung age’. | 
2 Having now put before you the problem and its solution as I see | 

l} 
l 


it, I propose, in this address to touch briefly on the possibilities of 10W 
temperature carbonisation (L.T.C.) of coal to supply alternative fuel for 
domestic use. Before, however, I go over to the details of the production 
of domestic fuel by L.T.C., I would like briefly to touch upon a few 
important aspects of this problem. 5 

2.1 I have mentioned earlier that it is important to increase not only » 
the quantum of energy consumption but to rationalise the pattern of energy 
production and utilisation. Table 1 shows the present pattern of energy 
production in our country to be 70% from fuel wood and farm waste, 25% 
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om coal, 4% from oil and 1% from 4 rr ae 
a on the future possibilities of energ ree electric power. Lahiri’s 
stuc : : a energy utilisation with a total ener 
consumption of 500010" B.T.U. indicate that the pattern of ene 
production can be changed to 50—60% from coal, 8-10% from oil 30—35% 
fron wood and farm waste and the rest from hydro-power When fe 
pattern is correlated with the likely energy requirements by about 1970 
and then distributed among different spheres of energy utilisation, th 
as estimated by Lahiri, the domestic and transport reqninement of ie 
country consume nearly 65% of the total energy production from all 
sources. This includes about 130 x 10° tons of fuel wood and farm waste 
(equivalent to about 65x 10° tons of coal) to be used as domestic fuel ; 
and coal, semi-coke, kerosene, diesel and motor fuels, equivalent to about 
78x 10° tons coal equivalent to be used for domestic and transport 
requirements. 

22 Aes therefore, we set before us, with Lahiri, the comparatively 
modest and feasible task of the production of about 20 million tons of 
l,.T.C. coke in order to (1) stop any increase during the next ten years 
in the use of farm waste and firewood as domestic fuel, (2) to meet all the 
increased requirement for domestic fuel with the increase in our population 
and the expected increase in our standard of living, and (3) to replace at 
least a part of the firewood and farm waste being used today as domestic 
fuel, we shall be doing something which in my view is perfectly feasible 
and attainable, and will directly and indirectly lead to an almost revolu- 
tionary change for the better in our social and economic life and our 
domestic and agricultural habits and practices. I have no doubt in my 
mind that unless we bring about this change-over, it will be quite 
impossible to put 30 per cent of our land under forests and to prevent the 
devastating effects of soil erosion due to deforestation and the impoverish- 
ment of the soil due to lack of requisite manure because of use of farm 
waste as fuel. I have also no doubt that it is this change-over brought 
about during the last 100 years in some of the Western countries from the 
use of the so called “waste products” (firewood and farm waste) to 
“fossil fuels’? both in the industrial and domestic fields which is to a large 
extent responsible for the ‘‘changed look” of these countries—more grass 
lands and forests, little signs of soil erosion, greater fertility of soil and 
greater cleanliness. Pip “ 

2.3 The competitors for domestic fuel are of course electricity, oil, 
gas and semi-coke. Not having, at least not yet known, supplies of oe 
ciable quantities of natural mineral oil and gas, we have to depend for a 
the above forms of fuel chiefly on our non-caking or weakly caking coals— 
unsuitable for metallurgical purposes and of which enormous quantities 
ate known to exist and are available in our country. rt í 

2.4 For the production and preparation of 2oimion pe n a 
coke, we shall require to handle about 40 million tons of coal—a gi or 
Which will be available in the form of smalls and fines. The only po a 
and rational utilisation of 20 million tons of coal fines and smalls we 
for thermal power eeneration using pulverised fuel boilers and gasi cation 
to = : the carbonisation plants also 

Produce synthesis gas and fuel gas. From E i a. 
we shall have available considerable quantities motor n a T 
r pesides tar, pitch and gas depending upon the nature of c 

nd the pies: used. o 

. V i ion to ae 2 

We shall Peace one o E and oil besides electricity ayab 

omestic fuel and for our transport industry. In aoni sr i m le 
articles in recent issues of F.R.I. News,” >° Lahiri has pot 


he 20 million tons of semi-coke, 
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this is to be integrated and developed simultaneously, and I wish to further 
emphasise two points mentioned by him. 

2.5.1 Firstly, if we are to bring about the contemplated industrial 
development, our railways and transport system must change over from 
coal to electricity and diesel locomotion. When it is remembered that about 
1 million tons of diesel oil can replace about 10 million tons of coal for rail- 
ways, the advantages become obvious without requiring any further elabo. 
ration. Anyone can see that on the basis of logistics only dependence on 
the old form of coal locomotion will lead to a complete breakdown in our 
railways, and consequently in our transport system and block our industrial 
development. It would therefore, be advisable for the railways to expand 
in the direction of diesel and power traction. In addition to facilitating 
better transport, this would save large quantities of coal. The supply of 
diesel oil and electric power for transportation can be conveniently inte- 
grated with L.’I.C. industry, and the coal screenirg and washing plants. 


2.5.2. Secondly, an important source of domestic fuel supply is coal 
gas and it seems to me that insufficient attention is being paid in our 
country to this important source. All industrially-advanced countries use 
gas for their industrial as well as domestic requirements. Wherever 
possible in India, attempts should be made to introduce along with electri- 
city gas supply for domestic use. Undoubtedly there are many technical 
problems involved in the supply of gas among Indian public. ‘These how- 
ever, are not insurmountable and can be solved provided a planned effort 
is made. It would seem to me that we should resort to long-distance trans- 
mission of fuel gas produced from plants located in coal-producing areas, 
in view of the fact that railway transport of solid fuel over long distances 
is wasteful and should be reduced to the minimum. Solid fuel and gaseous 
fuel are complementary and `a balance can be struck between these two 
from the viewpoint of distance and distribution to different cities and 
townships. Any fuel plan for the future should therefore provide for 
simultaneous expansion of gas supply and semi-coke manufacture. A 
rough estimate indicates that there is scope for the use of about 10 million 
tons of coal only for the production of fuel gas to Indian cities and town- 
ships within the next 10 years, besides the large quantities of surplus gas 
which may be available from coke ovens and refineries. 


2.6 I shall now deal with some of the general considerations as well 
as the important details of the processes available for low temperature 
carbonisation. 

3. General considerations: From the point of view of conservation 
and proper utilisation of Indian coals, L.'I.C. should be based only on 
weakly caking and non-caking coals and high ash caking slacks, reserving 
the caking coals for metallurgical purposes. ‘The estimated reserves of 
Indian coals and the zonal distribution within the country are presented 
in Table 2. 2 

3.1 It can be seen that the coal reserves in India offer good possibi- 
lities of developing large scale L.T.C. and tar distillation industries. ‘he 
capacities of the plants to be established and their distribution are how- 
ever, important factors and will depend upon the estimated present demand 
in particular zones for domestic coke. Several proposals are reported to 
have been made by various State Governments for establishing L.L.C. 
plants in different coal fields to produce semi-coke. The estimated produc- 
tion potentialities of these plants are given in Table 3. 

3.2 It will be seen that the production of semi-coke from the proposed 
plants is far short of the estimated demand. With proper organisation 0! 
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| transport facilities it should be possible to expand semi-coke supply to all 
| the towns and cities and this would necessitate installation of ne 
N number of plants. The manufacture of semi-coke in the plants alea 
i contemplated would also result in the production of about 360,000 tons of 
| 

| 

j 


TABLE 2. 


Coal Reserves in India 


it / = . . 
I. Reserves with 20% ash and lying within 1000’ depth and in 
of thickness 4’ and more (in million tone) mas e 


1. Darjeeling foot hills, Lisu Ramthi area ... re 20 
2. Giridih, Jaintia and Rajmahal Hills Si 80 
f 3. Raniganj, Jharia, Bokaro and Karanpura ... 10,150 
f 4. Son Valley—Hutar to Umania and Sohagpur 2000 
| 5. Chhatisgarh and Mahanadi (Talchir) va 1200 
| 6. Satpura Region in Mohpani to Kanhan and Pench ... "150 
$ 7. Wardha-Godavari to beyond Singareni 6,400 
20,000 
II. Tertiary Coals (in million tons) 
| 1. Coalfield of upper Assam, Makum, Janpur Nazira ... 1,000 
Í 2. Coalfields of Garo, Jaintia and Khasi Hills 1,000 
| 3. Bikaner ar BOG coc ae aes ec 10 
4. Jammu and Kashmir ah Se ves ue 27 
i 5. South Arcot Lignites ... 2,000 
f — 
4,037 
| III. Reserve with 16% ash (dry basis) and lying within 2000 (in million tons). 
All Coals Coking Coals 
| 1. Giridih and Jaintia so 00 66 22 20 
| 2. Raniganj 000 1,763 230 
| 3. Jharia 1,210 860 
f 4. Bokaro 795 315 j 
5. Karanpura 750 = Í 
6. Hutar Johilla te ee s 50 — i 
7. Kurasia, Jhilmili ete. ... ace 500 27 — 
8. Mohpani, Kanhan # 00 09 30 = 
9. Talchir and Korba Es 198 = 
10. Ballarpur, Singareni ... Se vk 45 = | 
4,890 1,425 | 
TABLE 3. | 
n 
| a Estimated i 
„(Expected yields (Annual tons) present f 
| Plant Capacity demand for i 
k Coalfield area (Gonnalitons semi-coke Í 
I coal) Semi-coke Tar (Annual tons) $ 
{ millions millions millions ions tf 
O = ) 
| A Bengal-Bihar ea 2-7 2-0 0:27 z f 
j moe Pradesh + 0:5 oa Rant 1 
yderabad oe 0:27 0 (Hyderabad 
| and Andhra) 
4. o aI -05 1 
| Neyveli (Lignite) 0-714 : RES ) oon: (Madras 
aged (lignite | (ignite cnar and South) 
í briquettes) | sagt pate l 
| ee Ut 357 
Total 4-184 2:90 0:3573 5 
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; i ; | 
low temperature tar which can be processed to yield diesel oil, motor Spirit, | 
important chemicals and other products as desired. 

3.3 It is understood that proposals have been made also for develop. | 
ment of Assam coals ; details are however, not available. Rajasthan and f 
Kashmir lignites can also be developed in a similar manner although I am 
not aware of any concrete proposals made so far to that effect. 

f 4. Plants and Processes: More than 250 different processes are 

4 reported to have been developed for L.T.C. of a variety of materials such 

4 as bituminous coals, brown coal, lignite, peat, shale, etc. Most of these 

processes have not survived the test of economic commercial feasibility, 

4 All the processes were developed with the same common aim, namely, to | 

i produce uniform and non-friable lump ‘coke’ for use as domestic fuel with | 
{ maximum ease and economy of operation. No process of L.T.C. could | 

bait however be applicable to all raw materials to produce maximum yields of | 
; all products. ‘Ihe L.T.C. processes developed so far can be broadly classi- 

| fied into (a) externally-heated and (b) internally-heated systems. Each 
i system can be further subdivided depending on whether (i) the retort is | 

horizontal, vertical or inclined, and (ti) the charge is stationary or moving. | 

These can again be classified on the basis of operational details, materials 

of construction, etc. 

5. Here, it is not possible nor necessary to cover the various types | 
of plants on which extensive literature is available. It is intended here to | 
discuss only the more important processes which are well-established by | 
now and are in commercial operation as well as those which show such | 

| 
| 
i 


promise. ‘They are (i) Disco (U.S.A.), (ii) Coalite (U.K.), (iii) Krupp-Lurgi 
(Germany), (iv) Brennstoff-Technik (Germany), (v) Fuel Research Board 
(U.K.), (vt) Koppers (Germany), (vii) Rexco (U.K.) and (viii) Lurgi- 
Spuelgas (Germany). ; i 

5.1 Disco Plant: The Disco Plant,” ® ™ 1° developed in the U.S.A., 
is based on the Wisner system. ‘This has a rotary carbonisation retort 
and a pretreatment chamber arranged with a slightly downward incline. | 
The pretreatment chamber consists of cast iron plates arranged in a 
zig-zag manner and heated from below. ‘The carbonisation retort consists 
of a sheet steel cylinder surrounded by a second steel cylinder to provide 
an annular space through which hot combustion gases from a separate com- 
bustion chamber can pass. ‘The interior of the carboniser is divided into 
3 zones by ‘ring dams.’ 

5.1.1 Feed coal mixed with recirculated coke breeze is roasted in the 
pretreatment chamber and passes successively through the softening, 
plastic and carbonising zones of the carboniser. In the plastic zone, the 
plastic mass is shaped into balls by the rotating action of the retort. The 
carbonisation time is governed by the ring dams and lifters built into the | 
walls of the carboniser. S 

5.1.2 Normally the plant utilises weakly caking coals. he process | 
can be successfully adapted to caking coals by partial oxidation in the 
pretreatment stage to reduce their agglutinating properties. Non-caking 
coals cannot be carbonised satisfactorily by this system. Further, only 
slacks can be treated satisfactorily ; lump coals tend ‘to produce excess 
fines, particularly non-caking coal, contaminating the tar. ‘Ihe process is 
continuous and fairly high throughput rates can be maintained. ‘he Disc? i 
plant located at Pittsburg has a capacity of 1050 tons/ day and has been in Í 
operation since 1949. A smaller plant was however, operated since 193539. ʻi 
The rotary carbonising retort at the Pittsburg plant is 9’ in diameter an 
126’ long and each retort has an average throughput of 150 tons dry coal 
day. The general operational data on the processes are presented in Table 4. 
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| 

5.2 ‘Coalite’? plant: The ‘Coalite’ plant at Bolsover in U.K 44 12 | 
uses metal-walled retorts each consisting of a monobloc casting of special 

cast iron. Each retort contains 12 tubes tapering upwards, 9! high | 

and 534” diameter at bottom and 432" diameter at top. The taper is pro. 

i 

| 

| 


vided to facilitate coke discharge. Several retorts are grouped with com. 
bustion chambers to form a battery. The retorts and combustion chambers 
are atranged alternately, so that each retort is located in a radiation 
chamber formed by the brickwalls of two adjoining combustion chambers, 
The retort walls are therefore heated only by radiation and they do not 
come into contact with flames. Each pair of retorts discharges the coke 
into a common cooling chamber where the coke is cooled for about 4 hours, 
Each retort can carbonise 11 cwts, of coal and carbonisation is completed 
in 4 hours. 
5.2.1 The plant at Bolsover has been in operation since 1936 and 
has 13 batteries of 40 retorts each, with a total coal throughput of more 
; than 300,000 tons per annum. Normally non-swelling caking slacks from [ 
a washeries are used, together with weakly caking or non-caking slacks up 
td to 12 per cent. The plant is unsuitable for lump coals and non-caking | 
ie coals. The design of the retorts limits the throughput rates. Each retort 
i 


5 es EEEE an ten ara PLES E E 


PE normally lasts only for 5-6 years. The yields and general operational data 
re are given in Table 4. The yields of coke and tar are high and the pro- 
ducts are of good quality. Due to the stationary character of the charge 
IN in the retort, the tar is not contaminated with any dust. 

Hi 5.3 Krupp-Lurgi plant: The Krupp-Lurgi process’? developed in 
Germany before the second world war also has retorts with metal walls. 
During the war two plants, one at Wanne-Eickel and another at Velsen, 
were in operation. At present only the Velsen plant is working. ‘The 
information presented here is based on the studies made during my visit 
to Velsen, 


5.3.1. The plant at Velsen consists of 32 retorts. Fach retort has 
six cells, holding 2'4 tons charge. Each cell is 3'15 m. long, 2°3 m. 
high and about 75 mm. wide at the top and 100 mm. wide at the bottom. 
The increased width at the bottom facilitates easy discharge. ‘I'he cells are 
interposed with heating flues through which heating gases from a separate 
combustion chamber are circulated. The cell walls are made of 23 mm. 
thick boiler steel plate. Each retort is provided with a top cover and a 
metal grid at the bottom to close the cells. The grid contains metal slabs 
alternating with slots. During carbonisation, the slabs close the cells 
tightly. At the discharge time, the grid is drawn sidewards so as to bring 
the slots in position below the carboniser cells. ‘I'he Velsen plant has 4 
capacity of about 400 tons coal/ day and is stated to be in operation for 
about 15 years. The carboniser cells have a life of more than 10 years. 


_ 5.3.2 The general operational data on the Velsen plant are presented } 
in Table 4. The process is suitable for weakly-caking coals. [ump coals 
f 


and caking coals cannot be treated in this plant. There is no special cooling 
arrangement for the coke. The plant gives satisfactory coke and tar in 
good quantities. The operation of the plant is quite simple. It is however, 
not clear how satisfactorily the discharge mechanism operates without 
causing breakdowns. It is quite an elaborate mechanism and needs careful 
maintenance in order to keep it leak-proof and trouble free. 

5.4 Brennstoff-Technik Process“: The B-T process using narrow 4 
metal-walled chambers was developed during the last war in Germany 25 2 
result of researches intended to devise a suitable plant and process to treat 
all types of coals and to produce ‘true low temperature tar,’ In this process 
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„Íl ant based on this proce 

5.4 s ing the War aie BOCES WaSKErec redi AD O Otto and 

Co., Bochum during the war at Marienau and 


and accurately 


ns/day has one oven consisting of 12 cells whic 
cae Each cell is 90 mm. wide, 286 z PA oe ie The 
walls of the cells are parallel. In order to facilitate discharge of e aed 
mass, one of the walls is hinged at the top so that t k 
swung aside by 250 mm. Heating flues are arra 


1g gases is specially directed so 
heating conditions, In the Marienau 
nto a secondary 
In the secondary chamber 
ot products of combustion 
circulating the mixed gases. 
as a C.V. of about 100-120 
wice the charge capacity of 
e coke is cooled to about 40°C. by 
The general operational data 


plant, the coke with 18 per cent v 
eating chamber arrange below the carboniser. 
> 


5.4.2 The Marienau plant is processing ovoid briquettes with about 
40-42 per cent V.M. and 6 per cent ash. It is claimed that the B.T. plant 
can treat any type of coal of a wide range of sizes. Hansen" claims that 
it can carbonise fine and lump coals of any caking capacity and that the 
width of the cells may be varied depending on the caking capacity of the 
coal. Obviously, there are practical limitations to this claim ; for instance, 
bigger size coals cannot be carbonised satisfactorily with high carbonisation 
speeds in wide ovens when they are externally heated. This is particularly 
true when non-caking coals have to be treated. Thau remarks that the 
B.T. process cannot treat non-caking coals in lump form. The process 
however appears on theoretical grounds satisfactory for caking and weakly 
caking coals. On the basis of my personal observation at Marienau, it 
Was not clear how reliable the swinging walls can be over long period 
of operation, in view of the generally accepted principle that internal 
Moving parts should be avoided in ovens of this type. 


5.5 Narrow Brick Retorts7: ‘The Fuel Research Pranon 7 E 
as developed vertical narrow brick retorts with a continuously mov E 
charge. Plants of this type are in operation in U.K. at the South Vork- 
Shire Chemical Works Ltd., Parkgate. 


5.5.1 The retorts, built of firebricks, are 21! 9" high, 6’ 6” long ane 
II" wide at bottom tapering to 7” width at top. Coke is con ia y 
discharged at the ‘bottom of the retort into a coke chamber w oe 
It is cooled with steam. Heating of the retorts is effected pa: ee : 
Ustion gases flowing externally in a zig-zag path in horizontal ve ae 
heating gases enter the flues at the top at maximum temperature an aoe 
Ownwards. Fresh coal is thus subjected to high heating Hae ee 
outermost coke layer formed near the walls prevents excess Bg oe 
€ centre of the coal charge. Lower down the retort, the centra D oe 
Me coal charge is subjected to greater ketos ane tho ae a ee 
Me wider _ The main advantag C 
Process js that See eee achieved in a continuously movink 
Kont metal walls. Refractory brick walls are more lasting an 


S 7 Moving parts in the hottest zones. 
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5.5.2 Using weakly caking coals, throughput rates upto 10 tons/hr, 
are said to have been achieved. Caking or weakly caking slacks can be 
successfully treated. With the type of ‘shock treatment adopted, it appears 
that non-caking lump coals cannot be satisfactorily treated. The tar pro- 
duced would have to undergo more cracking than in the other retorts 
previously described. ‘The general operational data are presented in 
Table 4. 

5.5.3 A pilot plant based on this process is contemplated to be 
installed at the Fuel Research Institute, Jealgora. It is also understood that 
the process might be modified to incorporate internal gas circulation based 
on the ‘Rochdale’ or ‘Carrier gas’ system developed in U.K. 

5.6 Koppers Retort: The Koppers retort, developed in Germany 
during the war, uses fire-brick walls, similar to that of Koppers High 
Temperature Oven and can be classified as a medium temperature carboni- 
sation plant as the charge attains a maximum temperature of 800°C. 


5.6.1 Heat is transferred to the coal through brick walls by burning 
gas in flues of silica brick and the coal continuously moves downward. 
Large quantities of steam are added below the carbonising zone which 
increase the gas yield and in conjunction with the undecomposed steain 
serve to augment the transfer of heat to the charge. ‘Therefore in this 
method there is a combination of external and internal heating. ‘This 
process cannot carbonise caking coals and is suitable only for non-caking 
and weakly caking coals. 

5.6.2 A plant is claimed to have been in operation in Germany to 
process upper Silesian, high volatile, bituminous nut coal. During the 
war, two plants of 600 tons/day capacity were in operation in Japan. One 
of these plants consisted of two banks of 36 chambers each, divided 
into 6 batteries of 6 chambers. Each battery is 26’ long with chambers, 
12! 9” in length and tapering in width from 1134” at the bottom to 10%" 
at the top to facilitate discharge of coke. The height of the carbonisation 
zone is 31’. It takes 21 hours for coal to pass through the unit. Regene- 
rators are attached to the ovens and operate on a 30 minute cycle. Steam 
upto 60 per cent of the weight of coal charged is admitted. ‘The addition 
of this steam increases the rate of heat transfer from the heating walls to 
the coal charge, increases the quantity of gas and decreases the carboni- 
sation temperature to 700°-800°C. even though the flue temperature is as 
high as 1000°C. It is claimed that the coke is highly reactive in spite of 
greater devolatilisation. In both these plants, there was trouble of clinker 
formation in the lower section of the ovens, cracks in the wall permitting 
leakage of air and combustion of part of the semi-coke. ‘The operationa 
data are given in Table 4. 

5.7 Rexco plant: The National Carbonising Co., Ltd. and the 
Midland Rexaco, Ltd. in U.K. jointly operate this plant ‘at Mansfield to 
produce smokeless domestic fuel. ‘The process is based on L.T.C. of 4 
static charge of coal at 700°C. in internally heated chambers of large capa- 
city. The retort consists of a M.S. frame, lined with special quality 
refractory brickwork and is 24 high and 11! diameter with a capacity 
of 34 tons charge. A circular combustion chamber forms ‘a dome on the 
top of the retort. Gas and air are admitted tangentially into the com- 
bustion chamber, air entering the outer circle being preheated during its 
passage. The movement of gas is centripetal and combustion takes place 
in the centre. It is stated that lighting up is very easy and carbonisatio® 
commences about 10 minutes after lighting. In the modified burner, pa! 
of the gas is burnt and the remainder mixed with the combustion products 
and this mixture now forms the total heating medium. ‘he older purner 
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; rs for carbonisation, 7 hoy i 
es 8 hours i F ours for cooli 
preparing and charging the retort. With the new aN 
6 hours, 6 hours and 1% hours, respectively, 
5.7.1. Normally weakly-caking lum 
; £ OIZA asal 

retort. 23 tons of 272"—4" material is charged first into the retor W 

| by 11 tons of 1”—2%" material. Coal feeding is done through ee 


7A 


Ya hours for 
burner the figures are 


p coals can be carbonised in this 


chute which contracts with the rise in the coal level. : 

are drawn downwards through the charge, through e o os 

into the condensation system. The burner is operated till the ee one 

carbonised upto % from the top ; then the burner is shut of and the a 

are recirculated to carbonise the remaining 14 charge by means of ie 
sensible heat from the upper layers. The later operation is also calle d 
| ‘cooling’ the charge. The product can thus be dry cooled almost com- 
| pletely and discharged by removing the grate bottom. 


`; 5.7.2. The general operational data (Table 4) indicate that the gas 

Í obtained is of low calorific value. The volatile matter in the coke is not 

| stated. It however appears that due to the gradually reducing tempera- 

j tures used during the cooling operation, coke from the bottom portion of 

| the retort is likely to have more volatile matter than that from the top. 
During the first part of the operation, the top portions appears to get 
devolatilised to a greater extent than the lower portions as they are sub- 
jected to longer periods of heating. The plant is however, cheap to install 
and easy to operate. It is gaining importance in U.K. and more plants 
of this type are proposed to be installed.” 

5.8 Lurgi-Spuelgas Plant?’ *?:; Among the internally heated pro- 
cesses, the Lurgi-Spuelgas process is perhaps the most widely used in the 
world. At the end of 1953, there were 220 Lurgi-Spuelgas units in opera- 

| tion all over the world processing in all 81,400 tons coal/day. About half 
| the total number of ovens are processing bituminous coals and the other 
half, brown coals. 

5.8.1 The plant consists of three sections arranged one above the 
other. The top section is the predryer into which sized coal is fed ; the 
middle section is the carboniser and the bottom section, the coke cooler. 

he sections are lined with refractory bricks and covered by M.S. Shells. 
In commercial size plants, units of 300-400 tons/day throughput capacity 
are multiplied. Each unit is divided into two halves with common burners 
or dryer and carboniser zones. ‘The unit has a cross-sectional area of 
about 38/x 20’; the drying zone is about 23’ high, carbonising zone 19 
high, and the coke-cooling zone 16’ high. The products of combustion 
Tom the burners enter the respective zones and form the nee neda 
owing upwards through the coal charge. Provision 1S made on oo 
Section to withdraw gases at different levels and recirculate them 1m 2i E 
RI zones after admixture with the products of combustion. A nal 
H ot the Tecirculation gas is however, admitted into the co a ora upward 
| Where it extracts the heat from the coke counter-currently and ti one. ‘ihe 
Join the heating medium admitted into the cerkom a Tri 
Oke leaves the plant continuously at about 40 — 60°C. i 
‘8.2 The Lurgi-Spuelgas process is we 


i ; k i ls. For this reason 
caking coals and it can also treat weakly caking R ea baa 


non- 
it has almost become a ‘specific’ for the treatment of b 


| ike the Rexco plant, it is normally suitable only for the treat 
om lumps above 34", The coke obtained from the plant is strong an ane 
reactive Due to uniform heating of the charge, even high ash Bane d of 
coals Produce a negara iby strong coke. ‘The counter-cuner a ag a 

Irect heating provides the best means of heat transmission. Ihe gas p 
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ETS 


duced from the plant is however diluted by the products of combustion, 
A large quantity of the gas is used up in the process itself. ‘he genera] 

operational data on a Spuelgas plant are given in Table 4. 
5.9 In addition to these well-developed processes, mention should 
i also be made of the recent developments in fluidised carbonisation. Recent 
Hel pilot plant trials in U.S.A.” have shown that by this method any type of 
i bituminous coal can be carbonised and depending upon types of coal giving 
yields of 22-27 gallons tar, 3-4 gallons light oil and 1390-1450 lbs. char 
per ton of coal. The char can be used as a boiler fuel or for gas making 
or as a chemical reducing agent. This method is claimed to be ideal for | 
non-caking bituminous coalfines ; detailed operational data are however | 

not yet available. 

5.9.1 A similar plant processing lignites, with a capacity of 7,000 
tons/day, has been reported to be operating at Aluminium Co. of America 
in their Texas plant?* and an overall thermal efficiency of 91 per cent has ` 
been claimed for this fluidised carbonisation. E 

6. Although the above mentioned plants have been in existence in ! 
various parts of the world, L.T.C. has not yet taken any roots in this 
country. Attention of Indian Scientists was first drawn to the L.T.C. | 
industry by the late Dr. H. K. Sen in 1940”. He pioneered the installation 
of a small L.T.C. plant at the Lac Research Institute, Ranchi ; this plant 
is still in operation to supply fuel gas to the Institute. Two more plants, 
one of the Kollergas type and the other based on Dr. Sen’s design 

| 


TP ene 


were contemplated to be installed but never went into production. 
On the other hand, more than one million tons of ‘soft coke’ are being 
i produced annually by the wasteful method of ‘open stack heating’ entailing 
ae the loss of all the valuable tar. 
6.1 About five years ago, the Central Laboratories for Scientific and 
Industrial Research, Hyderabad Deccan, decided to study the possibilities j 
of subjecting the non-caking Hyderabad coals to L.’I.C. on a pilot plant 
scale. On the basis of the general properties of the Hyderabad coals, the 
Lurgi-Spuelgas plant was chosen for the purpose. It was considered that 
$ the local high ash non-caking coals could be most satisfactorily treated in 
f an internally heated type plant. In order to study the economics and 
i future possibilities of the industry it was considered necessary first of all, 
to install a suitable size pilot plant in the Hyderabad city itself so that the 
pi semi-coke produced from the plant could be marketed in the Hyderabad 
| and Secunderabad cities and the reactions of the public studied. 


6.1.1 On economic considerations it was decided to install a 25 tons/ 


bit day pilot plant at the Central Laboratories. ‘I'he plant was put into opera- | 
tion in December 1953 and has since been in intermittent operation to 
F supply semi-coke regularly to the local population. So far nearly 4,000 
ipi: tons of coal have been carbonised and about 2,200 tons of semi-coke 
i marketed. The semi-coke is being sold as a smokeless domestic fuel under 
| the trade name ‘Coalsite’. “The details of specifications, operation an 
economics of the Hyderabad plant were already discussed on an earlier 
} occasion.”® 

tf < 6.1.2 Two types of coals were tested in the Hyderabad plant. Some 
i of the general results obtained in the tests are presentd in Table 5. Further 
Hi tests on the influence of the temperature, size of feed and carbonisation 


i time on the products are under progress. ‘The studies made so far 0 
ii the Lurgi-Spuelgas plant at Hyderabad clearly indicate that a satisfactory h 
Ali smokeless and reactive fuel can be produced from high ash non-caking 


H coals. The coke was sufficiently hard to pass through all the stages © 
conveying, screening, shovelling and transportation to depots in lorries: 
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H 
hough in its general fuel properties it stand f 
| Pe produced in the ‘open bhattas’, in its PR a ee ee 
mainly because it is produced from non-caking aed 
weaken considerably on carbonisation. The ‘soft Co 
on the other hand, is produced from high ash slacks 
caking coals. 


high ash coals which 
ke’ from open ‘bhattas’ 
from caking or weakly 


‘TABLE 5. 


Results of Pilot Plant Tests with Hyderabad Coals 
| a a a o 


Kothagudium coals Tandur coals 


Analysis of Feed Coal: 


ry Moisture 5 BEI 6:3% 
= Ash Ta 19:6% 19:9% 
j Volatile Matter ... 26:4% 28:9% 

Fixed Carbon 48:9% 44-99%, 


Calorific Value ... Ree 


Jaan 10,170 BTU /1b. 
Gray King carbonisation Assa 


i 
Yields per ton dry coal: 
Coke ze ...| 1712 lbs. (yields at 640°C)} 1687 Ibs. (yields at 650°C) 
Tar 15-675 gal. 34:55 gal. 
Liquor a 16-35 gal. 15:88 gal. 
i Gas at 60°F and 30” Hg 3497 cu. ft. 3931 cft. 
Analysis of ‘coalsite’ : 
Moisture 2-8% 259% 
Ash A 22:6% 25:7% 
Volatile Matter ... 8:1% 8:1% 
Fixed carbon 66:5% 63:7% 
j Calorific Value ... 11,435 BTU/Ib. 11,000 BIU/1b. 
1 


Operational Data : 
Coal charged 
Coal for boiler ... 


25 tons/day 


25:25 Tons/day 
900 lbs/day 


900 1bs/day 


iy 


ahr: 


is t 
oil 


to 
and is 
tar, 

the S 


7. Products from tars and liquors: 
© produce solid smokeless domestic fuel ; 


the Proposed ITC. projects in different regions material 
ns L.T. tar and oil would be available. 

still in progress in many countries ot 
Mportant chemicals, some of which fo 
Ynthesis of valuable substances, have 
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Considerab! 
1 the chemical nature of HIE 
rm the starting materials for 


been identifed in IAN tars 


Power 1200 KWH /day 1,200 KWH /day 
Water mk 10,000 galls /day 10,000 galls/day 
Size of coal feed +1” 68-4%, 1-4” 24:1% A 
AS +1 
Yields : 
Coalsite 1” 9:59 tons/day 13:58 tons/day 
IPO A" 3:66 tons/day 1-1 tons/day 
=p" 3:84 tons/day 1:35 tons/day PRE 
Total 17:09 tons/day 16:03 tons/day 
Heavy tar ot 132-7 gals /day 243-48 gals /day 
Light tar (Middle oil) 173 gals/day 167-2 galada 
iquor an 463-5 gals/day Sit ERE 
Surplus gas. “| 96,000 cft/day of 120 soo a zy 
Temperature of Carbonisa- BTU/cft. Pi ee 
a tion e | 640°C. he 
i Temperature of Predryer ...| 200°C. DO a 
| ressure in the carboniser ...| 1:4” water a 


The primary purpose Gi WIC. 
large quantities of tar and 


i iously, if 
are however produced as by-products. As mentioned previously 


ise, about 360,000 
e work has been done 
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and oils. Apart from pure chemicals, it is also possible to produce roaq 
tar, pitch, creosote oil, etc. from L.T. tars and oils. PETE 

7.1 Very few L.T.C. plants are integrated with tar distillation and 
chemical plants. As far as is known, only the Coalite and Chemical Pro- 
ducts Ltd., at Bolsover (U.K.) recovers fine and pure chemicals from L.T, 
tar.» 1> 27 The New Zealand plant™ is interested only in the production 
of pitch and recovery of waxes. The Disco tar’ is treated only to recover 
the tar acids. ‘The latter, however, have plans to establish a tar distilla- 
tion plant to recover chemicals. Except for the recovery of tar acids, 
brown coal tars in Germany are not being processed for chemical recovery ; 
during the war the entire quantity was processed to produce motor spirit, 
diesel oil and waxes. L.T. tar produced from bituminous coals at 
Polish Plant?! is reported to be treated only to recover pure phenols and 
paraffins and the rest is processed for fuel and diesel oils. Low tempera- 
ture tar distillation industry, is, therefore, not yet set to recover fine chemi- 
cals. Indications for the future are however bright. 


7.2 In the Central Laboratories at Hyderabad, we have been studying 
the possibilities of processing the tars produced in our pilot plant to obtain 
some of the products mentioned above. Very soon, we shall be installing 
a tar distillation plant of 3 tons/day capacity based on the designs kindly 
supplied by Carl Still and Co., Germany and modified by us to suit our 
requirements. It is intended to produce in this plant different commercial 
products like light oil, heavy oil, creosote oil and pitch for direct sale 
as well as for the recovery of tar acids, production of diesel oil, etc. 
Laboratory investigations are in progress to obtain higher yields of pitch 
for road tar preparation by air or gas blowing. It is found possible to 
increase by 50 per cent the yield of pitch with a softening point of 70°C. 
by blowing air through tar at 250°C. Studies are also being undertaken to 
recover pure tar acids from tar oils and aqueous liquors by conventional 
methods. Work on the fractionation and chromatographic identification of 
tar acids from oils and liquors is also in progress. 

7.3 The general methods of utilisation of L.T. tar were reviewed in 
an earlier paper.” One aspect deserves emphasis. Considerable interest 
is being taken in the thermal treatment of L.T. tar to aromatise it and 
to recover the valuable aromatic chemicals from the same. A Japanese 
attempt to subject L.T. tar fraction to destructive hydrogenation over 4 
molybdenum catalyst to produce highly aromatic gasoline (78 O.N.) has been 
reported.*® According to a British Patent?’ low temperature tar oils are 
converted into aromatic hydrocarbons and a gas rich in ethylene by heating 


. them at about 450-600°C. over catalysts containing at least two of the three 


oxides, molybdic, chromic and ferric oxides, activated with -vanadium 
pentoxide. 80 per cent yield of aromatics is claimed. It has been reported” 
that lignite tar can be cracked thermally at 750-900°C using H.T. coke as 
catalyst to yield highly aromatised tar and light oils containing benzene 
and its homologues. Jones and Neuworth* reported the cracking of high 
boiling tar acids (230-300°C) in presence of superheated steam at 670°-850°C 
to yield low boiling tar acids (below 230°C) upto a maximum of 17 pet cent 
on feed material. Brown coal L.T. tar was cracked®* over silicon 
carbide + Al,O, pebbles at about 800°C. to produce ethylene and aromatics 
such as naphthalene, benzene, etc. It can thus be seen that low tempera- 
ture tar can be directly processed for special products and the residual oils 
can be cracked to increase the aromatics. 

8. With what has been stated earlier it would be clear that enormous 
possibilities exist in this country for the development of low temperature 
carbonisation industry. On the basis of the types of coals available in oUt 
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83 
country and the processes discussed earlier, it would a 


‘ : pear that t : 
ing processes can be considered as alternatives from pi t the follow- 


which a choice can be 


made. 
Material. Process 
1. Lignite Briquettes Lurgi Spuelgas 
2. Non-caking coals: Lumps Lurgi Spuelgas ; Rexco 
Slacks .. Fiuidised Carbonisation 
P ey doing eo eS rbonisation 
Briquettes > 


Me © Lurgi Spuegas, Rexco, B.-T 
: Slacks -+ BT. Krupp Lurgi, Narrow 
4, High ash, caking coal: Slacks Brick Retorts (F.R.B.), Flui- 


dised Carbonisation, Disco. 


8.1 As discussed earlier, it would be desirable to establish LTC. 
plants in four major regions from the points of view of availability of 
raw materials and necessity for convenient distribution of smokeless 
domestic fuels. These regions are: Neyveli in Madras State, Kothagudium 
in Hyderabad State, Madhya Pradesh and Bengal-Bihar coal fields. It 
would be further necessary to install suitable size tar distillation and pro- 
cessing and tar acid recovery plants to produce tar crudes or finer chemi- 
cals or other products as desired. 

8.2 On the basis of the pilot plant experiments conducted at 
Hyderabad, a proposal was submitted to the Government of Hyderabad 
for the establishment, under the Second Five-year Plan, of a L.T.C. plant 
at Kothagudiwm collieries to carbonise 800 tons coal per day. The follow- 
ing are some of the salient features of the proposal: 


Capacity: Coal .. m .. 800 tons/day 
Production: ‘Coalsite’ 5G .. 560 tons/day 
Heavy tar and Light 
tar % .. 45-50 tons/day 
Crude Motor spirit .. 1,500 gallons/day 
Crude tar acids from 
liquor .. X 8 cwts/day 
Investment : Rs. 2 crores 
Estimated cost of production of 
‘Coalsite’, ex. works .. .. Rs. 36/- per ton. 
Estimated Sale Price in city .. Rs. 60/- per ton. 
Estimated Returns s .. 158% on total investment. 


8.3 Details of proposals from other States are not known. The pro- 
posal recommended for lignites in South Arcot has been already referred 


to. This has the following salient features :™ 


Capacity: 200 tons Briquettes/day 
Production: Coke briquettes .. .. 1064 tons per cay 
: Char dust .. 5c .. 120 tons per day 
144 tons per day 
18 tons per day 
3 tons per day 
Rs. 10°2 crores. 


Tar and oil a 
Crude motor spirit 


Crude tar acids 
Investment 


: i carbonised briquettes. 
Cost of Production: Rs. 43-13-0 per ton sed bainn 


. 8.4 In case the proposed synthetic petrol ah 
tion of tar, it would ae PER to establish L. T.C. plants to carbo! 
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| million annual tons of coal. Even otherwise it is necessary to stop the 
present wasteful method of ‘open stack’ carbonisation practised in the 


North Indian coalfields. 

9 Conclusion: In conclusion I would like to state that in order to 
prevent the continued impoverishment of our soil and the extensive defore- 
station and destruction of our vegetation, it 1s imperative to provide alter- 
natives to farm waste and firewood as domestic fuels. A beginning towards 
this can be made immediately by the setting up of 5-6 L.T.C. plants in the 


different coal-bearing areas of the country to provide about 2 million tons 
of smokeless semi-coke utilising our abundantly occurring deposits of low 
grade coals and lignites. This production can be expanded during the next 
10-15 years, as envisaged by Lahiri’, to a production of 20 million tons of 
semi-coke. ‘The setting up of the L.’T.C. industry on this scale will also 
make available to us materials—coal slacks, tar and tar acids—which will 
form the starting point for the production of cheap thermal power, fuel 
gas and synthesis gas for synthetic ammonia and synthetic petrol, besides 
diesel oil, waxes and a variety of chemicals. ‘This is almost the only 
rational and perfectly possible and feasible way I can see at present of 
coming ont of the ‘‘cowdung age.” 
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PRESIDENTIAL ADDRESS 


RECENT ADVANCES ON GEOLOGY AND STRUCTURE OF 
| EASTERN HIMALAYA ea 


INTRODUCTION 


f 

} 

It is a great occasion in the career of a professional geologist in this 

| country to be elected President of the Geology and Geography Section of 
the Indian Science Congress Association. I greatly appreciate the honour 

you have done me and I thank you. 

| 

ii 


The subject chosen for my address deals with certain aspects of 
Himalayan geology as they presented themselves in the course of my own 
work in the Sikkim-Darjeeling Himalayas and those of my colleagues 
Messrs. B. Laskar, S. N. Sen, G. N. Dutt and T. Banerjee, in the Geologi- 
cal Survey of India, who are working under my guidance in the Sikkim and 
Assam Himalayas for the last few years. 


The major portion of the area consists of metamorphic and igneous 
rocks. "I'he absence of fossiliferous formations has rendered difficult the 
task of correlation and structural interpretation. In recent years attempts 
have been made in Sikkim and Darjeeling Himalayas to classify the 
metamorphic rocks according to different grades of progressive metamor- 
phism and to find a way for structural interpretation with the help of the 
isograd lines that have been delineated. The last word has by no means 
been said and it is hoped that with the progress of work that has com- 
menced fresh light will be thrown from accumulated data. 

The area covered by systematic mapping has been extremely small 


: ; : es 
and has been attempted only in certain selected areas. wea know 
We have of the geology of the interior of the terrain has been g a 

f traverses in various sections. 


from obse i i 
rvations made in the course 0 \ Peet e e 
are also indebted to those explorers, mountaineers and set eS tae 
Wandered far and wide to wrench the secrets of the mighty tans 
at the cost of their lives. 
| _ I have used the term Eastern Himalaya 
| mighty range lying between Katmandu on 
gorge in the Mishmi Hills on the east. A large pat 
K 


to include the portion of the 
the west and the Luhit river 
t of the area still forms 


a blank on the geological map of India. 


. ] AYA 
RESUME oF THE GEOLOGY OF THE EASTERN HIMAL 


iin 1 hly 
i ike its- n counterpart, is roug 
i <i E ie eee (1) the sub-Himalaya, 


divi 
) and (4) the Tibetan 


sible into four zones from sout 


Bete Lesser Himalaya, (3) the Great Himalaya, 


i 12 
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The sub-Himalaya forms an autochthonous zone consisting of foldeq 
unfossiliferous Tertiary sandstones and shales fringing the foothills of the 
border zone throughout its entire length, except for a gap of about 50 | 
miles in North Bengal lying between the Chel, Jaldhaka and Torsa rivers. Ss 
Here the Gondwanas and Daling phyllites abut against the terai plains, 

The Tertiaries are over-ridden, on a thrust plane, in an inverted | 
sequence by older rocks namely, the Gondwanas, Buxas and Dalings in 
the order mentioned. The thrust plane is known as the Main Boundary 
Fault of the sub-Himalaya. At places it is warped and folded. | 

The rocks of the Buxa series, so well developed in the type area 
(Darjeeling Himalayas), are not continuous as those of the apparently | 
underlying Gondwana and overlying Daling formations in the Outer 
Himalaya. The absence of these rocks for certain stretches may be due | 
to either structural disturbances and subsequent erosion or original lenti- 
cular nature of the bands or both. 

The Lesser Himalaya forms a para-autochthonous unit consisting 
mainly of unfossiliferous dolomites and limestones (Buxa) and low grade 
metamorphosed sediments (Daling) and their granitised members and 
undoubted gneissose granites. All these rocks are considered pre-Cam- 
brian in age. The metamorphic rocks overlie the Gondwanas in juxta- i 
position with the basal pebble beds of the latter suggesting that the normal | 
order of superposition has been reversed. Everywhere in the Lesser ° | 
Himalaya high grade metamorphic rocks overlie less metamorphosed ones. | 
As a result of the erosion of the upper limb of a gigantic recumbent fold, | 
the median limb of which forms the para-autochthonous zone with the Í 
root lying in the Central or Great Himalaya, the less metamorphosed rocks | 
have been exposed in the lesser elevations the upper reaches of which are | 
occupied by the high grade metamorphic rocks. The para-autochthon | 
represents the overturned northern border of the Gondwanaland lying at | 
the southern margin of the Tethyan geosyncline. | 

The para-autochthonous zone extends into the Great Himalaya, which | 
consists mostly of gneisses and granites of different ages. Between Mt. | 
Everest and Lhonak country in Northern Sikkim a normal succession of j 
various grades of metamorphic rocks are found to underlie undisturbed Í 
sedimentaries of Permo-Carboniferous age. They represent the northern 
limb of the gigantic recumbent fold. : 

North of Mt. Everest these rocks have gentle northerly dips and 
underlie gently dipping marine sediments of the Tibetan zone ranging in 
age from Permian to Eocene at elevations of 15,000 feet or more. 

The high grade gneissic rocks of the Great Himalaya support the 
unaltered younger sediments of Tibet and are themselves supported by the 
low grade meta-sediments followed downward by still less or almost un- 
metamorphosed Permo-Carboniferous rocks of the Lesser Himalaya. ‘This 


indicates, as Heim has remarked, the highest mountains correspond to the 
back of the largest known thrust fold of our globe ! 


(a) Geological 


An outstanding geological discovery in recent years is the occurrence 


RECENT ADVANCES | 
of a Lower Gondwana coalfield in t | 


i ; he Rangit Valley in the heart of the i 
Lesser Himalaya in Western Sikkim (Ghosh, 1952). The eane occurs y 


as a window, having been exposed by the erosion of the overlying Buxa | 
dolomites and limestones and Daling phyllites. ‘he Gondwana beds con- j 
sist of coarse-grained, gritty, light and grey felspathic quartzitic sandstones 
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and carbonaceous shales. The beds have a 
the base and coarse sandstones, shales and 

2 laps s 

Í coal in the upper parts. The pebbles are o 


‘boulder bed with tillite’ near 
thick seams of semi-anthracitic 
f various sizes and shapes and 


LY, consist of gneiss, granite, quartzite, phyllite, chert and limestone, the last 
veral places similar eb 

have been observed at the base of the Gondwanas of the Outer E 

i) annals pebble bed of this nature, containing marine fossils, has also He 

recorded in the Great Himalaya by Wager (1933) at the base of his Permo- 


Carboniferous Lachi series at a height of over 18,000 feet above the 
level. The ‘pebble bed’ is now generally regarded as equivalent to the 
glacial Talchir boulder bed at the base of the Lower Gondwana formation 
of the Indian Peninsula. The Rangit Valley pebble bed thus indicates an 
| erosional hiatus between the Gondwana and the older rocks, the latter 
forming the pavement on which the Gondwanas were deposited. The 
A Gondwanas always dip under the Buxa limestones where these are present 
A otherwise they dip under the Daling phyllites. The Rangit Valley Gond- 
| wanas are highly folded and intruded by dykes of lamprophyre and ortho- 
clase porphyry. 

Near Khemgaon in south-west Sikkim, Banerjee collected some stray 
marine fossils in the Gondwana country (Ghosh, 1953). Later, Dutt located 
the marine band in situ in the pebble beds at Khemgaon and Wak. The 
fossils collected have been identified as Spirifer sp., Eurydesma sp. and 
Fenestella (?). The sandstone and carbonaceous shales above the pebble 

| bed have yielded the characteristic Lower Gondwana plant fossils Schizo- 
f neura and Vertebraria. 

| For the first time, thanks to Banerjee, the Gondwanas of the Outer 
i Himalaya of Assam, have yielded impressions of Glossopteris indica in 
i Kameng Frontier Division (Jacob and Banerjee, 1954). He has also recorded 
| the occurrence of boulder slates at the base of the Gondwanas of this area. 
| Further east in Subansiri area, Laskar has located fossiliferous marine 
i bands, five in number, in association with fresh-water Gondwanas. Some 
| of the fossils identified are Chonetes sp., Productus sp., Spirifer sp. and 
i Conularia sp. and crinoid stems. ‘The presence of Eurydesma and Conu- 
| laria definitely fixes the age of the basal Gondwanas of the Eastern Hima- 
| 

i 


| named having a Buxa appearance. At se 
H 
t 
| 


laya as Permo-Carboniferous and recalls to mind the marine Gondwanas 
of the Kashmir Himalaya. } 


The marine fossils of Subansiri and Southern Sikkim bear resemblagd 
to those collected by Wager from the Lachi Hills in North Sikkim, sug- 


= : : “Hats f 
gesting southward extension of an arm of the Lachi sea. Oscillation o 


: i 2 i -water 
e sea floor was responsible for interbedding of marine with fresh-wa 


Continental sediments in Subansiri area. Association of marine fossils 


Witl ee anes rere dropped by floating 
with Talchir boulders indicates that the pebbles ase ee ental sree 


J). AES in an open sea near the southern edge o 
i e Tethyan geosyncline. 


Volcanic rocks have also been recorded BAC E, 
ondwanas of the Assam Himalaya. Laskar came aeron Ee a 
J cl 
‘th and lava flows associated with the lowest beds i : : A those r the 
e Subansiri area. ‘The volcanics may be equiva'en 


or Hills. ‘There are, in addition, minor intrusions of ae 
orthoclase prophyry etc. into the Gondwanas. In Kamers ae ra 
t r anerjee has reorced he presence of tuffs within the a e ic 
| Tinediately above the Talchir boulder slates. The associa o e ee 
j Materials with the Lower Gondwana beds in these areas suggests eae 
“stern part of the Eastern Himalaya witnessed volcanic activity along 


in undoubted Lower 
G 


a 
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zone of tension about the same time as its western counterpart in the 
Kashmir Himalaya. 

In the Mt. Everest region Dutt, who accompanied Shipton’s Recon- 
naissance Expedition for a southern route to Everest, noticed an inversion 
of metamorphic zones in the schists and gneisses 1n that region. According 
to Dutt the upper parts of ridges are invariably occupied by high grade 
metamorphic rocks while the low grade members are confined to lower 
heights and the bottom of the valleys. 


5 


- (b) Geographical 


Credit for a striking geographical discovery in Eastern Himalaya goes 
to Shipton’s reconnaissance party of 1951 (Shipton, 1952). 

About 30 miles west of Mt. Everest, the party moved into a group of 
high mountains whose position in relation to the main range was difficult 
to determine. From the south flowing glacier system which the party 
met on crossing the col which was named Menlung La, the mountains 
appeared to represent the southern side of the main range. But further 
exploration in the surrounding region revealed a vast amphitheatre, like 
the Nanda basin, in the centre of which was found a peak isolated from 
the main massif and higher than Gouri Sankar. This peak was named 
‘Menlungtse’. The waters of the basin actually flow northwest and plunge 
directly into a system of tremendous canyons. This has given rise to one 
of those remarkable rivers which, like the Arun, rise far to the north on 
the Tibetan Plateau but cut their way transversely through the Great 
Himalayan Range. 


Similar exploration to the southern regions of the Mt. Everest by the 
same patty shows that the upper basin of the Imja is contained on the 
north by the Nuptse-Lhotse wall and on the east and south by dozens 
of unnamed peaks the heights of which range between 20,000 and 24,000 
feet high (Shipton, 1952), 


(c) Heights of the Himalayan peaks 


f Controversy regarding the recording of correct heights of the snow 
j peaks of the Himalaya, by geodetic and other methods, cropped up again 
after the highest peak Mt. Everest was conquered on May 29, 1953. On 
the assessment of the determinations of these heights, according to modern 
standards, the work done in the past about a century ago leaves scope for 
further improvement. Fresh observations on systematic lines, taking into 
account the various factors governing the accuracy of such determinations, 
are necessary for checking up and correcting the values so far considered 
‘accepted’. Shortsided triangulation closer to the peaks can naturally get 
more reliable values of the heights than that from stations in the border 
regions of the plains. Gulatee (1952) has suggested that the chain of minor 
triangulation run in Nepal, to provide controls for mapping the Kos! 
catchment area, may be extended further to the north to provide suitable 

; 

f 


p apT EESCDEH ea m 


ari 


stations at reasonable heights for taking vertical angle measurements 9 
Mt. Everest. 


; The recent field observations by the Survey of India taken in connect- 
tion with the determination of the revised height of Mt. Everest (29,028 
feet) indicate that the correct heights of Kanchenjungha and Makalu cou 
be increased from their accepted values by some 30-36 feet (Wilson, 195 
However, much work remains to be done before the correct values for the 
peaks in this large area can be given. 
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(a) problems relating to Recent uplift of the Himalaya 


A common belief originating from geological studi 2 JE 
as are still in the process of rising has led some to consider or aCe the 
difference of the values in different determinations is due to the same reeset 
In fact, though a great mass of geological data has been advanced to testify 
that the Himalayan uplift is continuing even to this day, the wie 
provided by the different values of heights obtained from uncertain deter- 
minations at different times are not meant to confirm the rise. Variation 
of the height, if any, can only be determined by catrying owi repeated 
vertical angle observations of the peaks from one station and under similar 
conditions. Repeated observations taken in 1932-33 on some of the lesser 
peaks, however, do not show any measurable changes in the heights pre- 
viously recorded in 1807-08. But again, this is too short a space of time 
for such movements to be of a measurable degree. Practically undis- 
turbed condition of Pleistocene beds at places like Nagri Khorsum obviously 
f suggest no violent disturbance of the Himalayan region since that period 
i (Burrard and Hayden, 1933). This apparent period of queiscence, how- 
| ever, may be just a comparatively feeble phase of the still continuing 
i imperceptible earth movements which may cause the Himalaya to rise 
further. ‘Ihe frequent tectonic earthquakes occurring in the Himalayan 
region testify that the region is still in an unstable state and that the 
mountains are undergoing movements either vertical or horizontal or both. 
Evidences of slow secular upheaval are best displayed in the sub- 
montane tract east of the Tista valley, especially in the region on either 
side of the Jaldhaka river near Matiali. In this fore-deep area of the 
mountain chain, Quaternary terraces rise gradually northward. Five such 
terraces, composed of gravels and boulders, have been recognised one mile 
j west of Chalsa railway station. Some of these terraces, of which the 
| uppermost is the best developed and most extensive, rise to a height of 300 


feet above the floor of the valley (Heim and Gansser,. 1939). A slight 
warping is noticeable in the terraces between Nagrakata, Matiali and 
Samsing, suggesting vertical movement. Some of these terraces carry 
gneissic boulders of extra-ordinary size brought down either by glaciers 
or rivers. Similar terraces were recorded by me in the Mishmi Hills in 


the Dibang gorge north of Nizamghat, several hundred feet above the 


tiver bed and also in the Luhit Brahmaputra, west of Brahmakund and are 
They have been 


not uncommon in other parts of the Assam Himayala. ey ae 
regarded as alluvial fans of the Himalayan streams coalescing to 


Sreat pic 5) has recently thrown some 
great piedmont apron, but N. R. Kar (1955) eee ice to cage 


doubt on its fluviatile nature. He considers them 


` OBSERVATION AND INFERENCE 


i LoS er the 
j __In support of what has been said before let us piece togel ane 
evidences collected so far. This I shall do by briefly i a va beginning 
gical features of the different sectors of the Eastern Himalay S 
; 


With Sikkim and Darjeeling terrains. 


(a) Sik kim-Darjeeling Himalaya 


ti the a Great Himalaya Range, e E- 

f Waters of the ‘Ii iver and forms i 
ot: Two pee eee the western an i otee ee ne 
nds of the massif project southwards and gradual y i e 
and lying at the northern end of the North Bengal plains. g 


i rn Sikki lies 
W in Northern Sikkim, supplies 
the Kanchenjungha-Pauhunti 
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Range forms the western arm and the Dongkya Range comprises the eastern 
one. The main watershed of the Tista is thus folded into the shape of g 
horse-shoe of gigantic size the convex side of which points northwarg 
and the two limbs southward. Gneissic rocks comprise the arch-shapeq 
watershed. Gneisses on the western and eastern limbs dip respectively 
westward and eastward and those on the north, along the E-W range 
forming the crest of the fold, dip northward. ‘This is thus a tectonic ridge 
brought about by folding, uplift and erosion. The Tista draining the 
central portion of the horse-shoe has resulted from a direct consequence of 
its uplift. A similar arc, though rather distorted, is present in Eastern 
Nepal forming the watershed of the Tamur river. Arch-shaped spurs 
having a southerly sweep but of a much smaller magnitude are thrown 
out in the Sikkim and Darjeeling Himalayas from the two main N-S arms 
mentioned earlier. ‘he most conspicuous of the former is an offshoot of 
the Singalila Range which supports the town of Darjeeling. 

South of the parallel of latitude 27°32’, the central portion of the arch- 
shaped watershed of the Tista is occupied by a wide expanse of metamor- 
phosed sediments of the shape of a spear-head the tip of which points north- 
wards. There is a remarkable parallelism of the Sikkim arc with the 
dome-shaped exposure of Daling rocks. The unfossiliferous slates, phyllites, 
low grade chlorite and sericite schists and quartzites of the Daling series 
are surrounded on all sides by garnet, staurolite, kyanite and sillimanite 
bearing schists and gneisses and are found to dip under the latter. Like 
the T'ertiaries and the Gondwanas which they overlie, the Dalings fringe 
the foothills of the Darjeeling and Kalimpong hills. Along the Tista 
valley a narrow neck of the Daling rocks connects the northern exposures 
in Sikkim with those of the Outer Himalaya in the Darjeeling district. 
The Tista valley, flanked by the Darjeeling hills on the west and the 
Kalimpong hills on the east, has been carved along the crest of an anticline 
with a northerly pitch. The core of the fold is occupied by Gondwana 
rocks and the flanks by the Dalings, which grade upwards into Darjeeling 
gneiss. Due to a reversal of pitch, possibly brought about by upthrusting, 
a small patch of Gondwana is exposed in the interior at Tfarkhola, about 
15 miles north of the foothills belt. 

The wide expanse of the Daling dome in Central Sikkim is possibly 
due to an upwarp and represents the northern sector of a major anticlinal 
fold the southern part of which is exposed as the narrow neck in the 
Tista valley and forms the downthrow side of an E-W fault trending 
through the Ramman and Rangit rivers at the toe of the Darjeeling hill. 

It has been noted by previous workers, namely Mallet, Bose, Holland, 
Fermor, Heron, Auden, Dyhrenforth, Wager and others that the Daling 
phyllites pass gradually into the overlying Darjeeling gneiss through mica- 
schists (Auden, 1936). From the disposition of the Daling phyllites 02 
the top of the Gondwana beds in Darjeeling area it was suggested by 
Mallet, Bose and Holland that the apparent position may be due to inver- 
sion but the relationship with the overlying Darjeeling gneiss, was not 
elucidated. Fermor thought that the Daling series was infolded with the 
Darjeeling gneiss but Auden suggested that the former is likely to repre- 
Sent a big sedimentary succession the upper part of which has been meta- 
morphosed into gneisses by injections of granitic material acting undef 
stress. From a traverse in Northern Sikkim Auden (1936) suggested that 
it would be possible to work out a sequence of metamorphic zones in the 
Darjeeling gneiss. 

From traverses made in Darjeeling and Sikkim hills, Heim and 
Gansser (1939) observed that the Darjecling gneisses represent the meta- 
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morphic variants of the Daling rocks and 
chemical study. They concluded that the superposition of the gneisse 

the phyllites was due to imversion. Their conclusion is in agreement a 
that of the Hungarian geologist Loczy who, from his own Cheer Ae 
1878, concluded in 1907 that the position of the Darjeel ae 


/ ee - ing gneisses resting 
on the less altered Daling rocks is due to a major recumbent fold TE 
A sequence of zones of progressive metamorphism in the schistose 


rocks of the Darjeeling hills has been worked out by S. Ray (1947). With 
the help of the index minerals like chlorite, biotite, garnet kyanite and 
sillimanite he delineated isograds for different zones. Backed by the 
results of chemical analyses he arrived at the conclusion that the Darjeeling 
gneiss was a metamorphic variant of the Daling phyllites. = 

During my traverses in Eastern and Western Sikkim in 1945 across 
the great dome-like exposure of the Daling rocks, exhibiting qua-qua-versal 
dips, I was able to detect gradual passage, both on the eastern and western 
sides, of the Daling rocks into the overlying micaceous schists. In the 
direction of dip the rocks show progressive metamorphism upwards. 

In Eastern Sikkim it was noticed that from near their junction with 
the phyllites the schistose rocks carry in succession such minerals as 
chlorite, sericite, biotite, garnet, chloritoid, staurolite, kyanite and silli- 
manite. Using the incoming of these minerals one by one in the schistose 
rocks as an indication of a change in the grade of metamorphism, it was 
possible to work out an almost complete sequence of metamorphic zones 
in an ascending order, in which the sillimanite bearing rocks came at the 
top and the phyllites at the bottom. Bands of quartzite, graphite schist, 
cale-schist, calc-granulite and marble containing diopside and wollastonite 
Were noticed amongst the rocks of the kyanite and sillimanite zones as also 
minor intrusions of basic rocks represented by epidiorites in the phyllites, 
hornblende schists and amphibolites in the schists of the higher grades. 
The rocks of the kyanite and sillimanite zones are profusely injected with 
granitic material, sometimes to the obliteration of these minerals. The 
different isograds trend N.N.W. ‘The metamorphic zones are of variable 
Width, the widest being the sillimanite zone consisting of banded sillimanite 
gneisses, biotite gneisses of granitic composition and augen gneisses. 

All the higher ridges, Natu La-Jelep La ridge (14,000-15,000 feet) on 
the east and Singalila ridge (11,000-12,000 feet) on the west, are composed 
T rocks of the sillimanite zone. Their lower reaches are occupied by rocks 

onging to kyanite and still lower zones. : 

i Granitic rocks, some of which are highly shee ae pree 
u Nites as well as in the garnet and staurolite Zones. oe eon 
co a is not, however, so intimate in the lower zones as 
al stony i rpeate jn Western Siktim te eats ave aorti 

; Y trend. Chloritoid is absent and staurolite is ie mane a 
> ~ Cntire absence of chloritoid and often of stauro xe may OE U- 

he lack of a sui k composition in the original sediments sug 
gesting 4 ot a suitable bulk comp “ton has direct bearing on the 
‘lsvclleoment aes a a composition 
index minerals. : i 
n Northern Sikkim, anaE and myself found the different isograds 


on the ea -  — ier. unning almost parallel to the 
oundary Aue pice ot tHe Dare oC ane Mangen in a NNWly direc- 


Chu, the lines have nee 
os in front of the nose of the 
= m coming from the southwest 
Further north in the upper 


supported their observation by 


tion, f the Daling phyllites as far as 


Westerly a the northern side in the Talung 


Ditching 
lyin g z 


rend at first and then swing 
old, to converge with the isogra 


On’ the western side of the same dome. 
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reaches of the Lachen and Lachung valleys sillimanite becomes scarce 
in the augen gneisses and also in the biotite- and hornblende-gneisses 
which are of granitic composition. It is likely that these ortho-gneisses 
belong to the deeper levels below the sillimanite zone where extensive 
granitisation might have taken place. 

From the gradual passage of the epimetamorphic slates through the 
mesometamorphic schists into the katametamorphic schists and gneisses, 
and from the behaviour of the isograds we may conclude that the whole 
sequence belongs to a great sedimentary succession which has been sub- 
jected to different grades of metamorphism at different levels, resulting in 
the formation of metamorphic minerals characteristic of the different zones, 

Within the core of the Daling dome, in the Rangit valley between 
Naya Bazar and Wak, a band of dolomitic limestone, of variable thickness, 
intervenes, at places, between the basal Talchir tillite and pebble bed and 
the overlying Daling phyllite. The beds are highly folded as a result of 
which they are found in the river valley at an altitude of 1,000 feet as 
well as on the hillslopes at variable heights upto about 6,000 feet. ‘The 
basal pebble bed, coming next to the Buxa and the Daling rocks, is also 
found at similar heights and follows the junction of the Gondwana and 
other rocks. 


The occurrences of Lower Gondwana rocks, their marine equivalents 

and the older Buxa and Daling series at three different elevations in the 
Outer, the Lesser and the Great Himalayas are probably due to three 
phases of the uplift of the mountains. The earliest phase opened with a 
gradual uplift of the Tibetan basin and perhaps of the Kanchenjungha- 
Pauhunri massif in post-Eocene times. It was followed by somewhat 
violent upheavals of the Lesser and the Outer Himalayas. In the absence 
of fossiliferous rocks younger in age than the Gondwanas in the Rangit 
valley, the exact age of the different uplifts in Sikkim remains rather 
indefinite. 
_ During the last five years my colleagues and myself have been engaged 
in systematic mapping of the different isograds, using chlorite, biotite, 
almandine garnet, staurolite, kyanite and sillimanite as the index minerals. 
It is found that the different isograds have a rough parallelism amongst 
themselves and also with the outer boundary of the Daling exposure, and 
they swing round the Daling dome in Eastern, Northern and Western 
Sikkim and also along the northern slopes of the Darjeeling hills. They at 
also parallel to the Daling exposures along the Tista valley and along the 
northern and southern slopes of the Kalimpong hills. At places the isograds 
have transgressed the stratigraphical boundaries suggesting that meta- 
morphism has been selective and not confined to any particular stratigra- 
phical horizon. 


(b) Eastern Nepal 


Daling outcrops, not unlike the shape of that in Sikkim, are present 
in the Tamur and the Arun river valleys in Eastern Nepal. Here also the 
Daling rocks dip under the gneisses on three sides in an anticlinal fashion, 
the Dalings forming the anticlines and the gneisses corresponding synchine>: 
Although outside Sikkim-Darjeeling area the zones of progressive meta- 
morphism have not been worked out, one can safely predict that they 
exist in Nepal and elsewhere but the sequence may not be so complete 4 
in Sikkim, 

In the valleys of the Arun and the Dudhkosi rivers via Dhara» 
Dhankuta and Namche Bazar, Dutt noticed metamorphic gradation of thé 
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pelitic rocks from the phyllites of the Tam 
gneisses On the ascent to Dhankuta and a 
metamorphic rocks to the ¢pi-metamorphic phyllites on the descent to the 
Arun valley. The metamorphic grade again increases on the ascent to the 
Mayan Danda. ‘The valleys of the Hongu and the Inuku kholas between 
the Arun river and the Dudhkosi basin display epi-metamorphic rocks 
while the intervening ridges are formed of kyanite schists and sillimanite 
gneisses. Sillimanite gneisses also occur at Jantra Khani near Okhal- 
dhunga and on either side of the Tamba Kosi valley at Syankhu and 
Sikpaser Khani, although the valley itself is composed of phyllites of the 
chlorite zone. In the Everest region at Dingboche the sillimanite gneisses 
are overlain by garnetiferous mica schists and granulites. The low grade 
rocks west of Everest are profusely intruded by stringers and stocks of 
tourmaline granite and aplite. 

On another occasion in 1953 Dutt made a traverse between Dhankuta 
and Darjecling via Taplejung, following the route taken by Auden in 
1934. On the Hile and Gurase ridges he noticed garnetiferous mica schist 
overlain by and grading into sillimanite gneisses. A return was again made 
into low grade phyllites in the Tamur Section, west of Taplejung. On the 
ascent to the Singalila ridge along its western slope the grade of meta- 
morphism progressively increases from epigrade phyllites to sillimanite 
gneisses. 

In his traverses in Nepal, Auden (1936) also noticed a gradual upward 
passage of epigrade metamorphic rocks, which he regarded as Dalings, into 
overlying meso- and kata-grade metamorphic rocks, styled by him as 
Darjeeling gneiss. From this feature he suggested that the terms Dalings 
and Darjeeling gneiss may represent metamorphic grades rather than strati- 
graphical units. He thought that the increase in metamorphism upwards 
must have some connection with lit-par-lit intrusions of granite. From. 
the occurrence of Ordovician Chandragiri limestones in a syncline resting 
upon rocks showing an increase in metamorphism downwards, Auden con- 


ur valley to the garnetiferous 
gain from the meso- and kata- 


‘sidered the Kulikhani granite would be either pre- or post-Ordovician in 


age depending on the existence or absence of an unconformity, which can 
only be detected after detailed mapping. 


(c) Assam Himalaya 


Coming to Assam, the Gondwanas of the Kameng area are oe 
by Daling phyllites and other metamorphic rocks. According 3 l a ih 
the contact does not show any sign of disturbance andi 1e So 
Teversal of the original order of superposition by over aan 
Places near about the junction, injections of glans mata oe exten- 
M the overlying phyllites and north of the Gondwanas there has een a y 
sive development of mica gneisses displaying intermitte - E uartzites 
chlorite-phyllites sericite-, biotite-, and garnet-mica-schists au Roe re 
of the Daling series. In his opinion the mica-gnelss he ee a EEC 
Stanitisation of the Daling rocks. Far to the interior 0 a BP aii 

ela pass, at a height of about 15,000 feet, the’ deeree Oat 


à i cession of 
ore eee Ne EES Cory = ni d e The dis- 
Critical i Soe T ite, kyanite and < : 

l index minerals like staurolite, 7 areas, where the higher grade 


Position of the metamorphic rocks in the 2 le to that of similar rocks in 
Tocks overlie the lower grade ones, is compat able to 
¢ Sikkim-Darjeeling Himalaya. 
ox, Ji the Subansiri area also Laskar has n 
8tade rocks into meso- and kata-grade rocks 
13 


oted a gradual passage of epi- 
in the direction of dip. These 
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rocks overlie the Gondwanas. In one section he noticed a thick succession 
of variegated quartzites intercalated with maroon slates, wedged in by 
faulting between the Gondwanas on the south and Buxa dolomitic lime. 
stones on the north. ; 


BEARING OF THE ISOGRADS ON REGIONAL STRUCLURE 


Instances of inversion of the normal order of sequence of metamorphic | 
zones as a result of post-metamorphic folding have been noted in many 
parts of the world. The mechanism of the process, however, has been in 
dispute. | 

From the facts enumerated so far, it will be seen that everywhere in | 
the Eastern Himalaya low grade metamorphic rocks are overlain by rocks 
of higher grades. Further, where conditions are favourable, a gradual 
passage can be traced. In Eastern Sikkim a complete and well developed 
sequence of zones of progressive metamorphism has been worked out by 
drawing isograds of different zones. It may be possible to work out a 
similar sequence in other parts of the Himalaya as in Uttar Pradesh and 
the Punjab, where similar rocks are present. In areas where one or more 
zones are absent this may be explained as due to faulting or thrusting or 
extensive granitisation. As fossils are absent in these rocks structural 
interpretation can also be done by delineating the isograds of the different 
metamorphic zones and studying their behaviour. In this connection it 
may be borne in mind that lateral or vertical compositional variation of 
the GE mpl sediments will inhibit the formation of the critical index 
minerals. 


r 
f 
| 
| 
Í 
| 

From the above observations certain fundamental problems arise having | 
a direct bearing on the processes of metamorphism and tectonics. In Sikkim | 
we have inverted zones of progressive metamorphism on a regional scale. | 
That there has been a structural inversion as well, is indicated by the 
highly folded Gondwana formation, exposed in a tectonic window, dipping 
under the Buxa or Daling formations as the case may be. ‘The presence 
of a basal ‘I'alchir pebble bed at many places near the junction of the 
overlying Daling phyllites, whether on the higher hills or in the lower 
valleys, confirms the validity of such an inversion. 

From the disposition of the para-schists and gneisses of Sikkim, where 
they surround the Daling dome, the core of which is occupied by the ut- 
altered Gondwana sediments, it is hard to visualise any large scale per- 
meation of granitic material under stress in the outer part of the Daling suc- 
cession without affecting its interior. ‘he uninterrupted extension of the 
lines of the different isograds over large areas precludes the idea of large 
scale thrusting. My own observations, in 1945 and in 1950, have led me | 
to the conclusion that the high grade schists and gneisses represent the \ 
highly metamorphosed lower part of the Daling rocks which were originally 
composed of shales, sandstones and limestones. 


The development of the metamorphic minerals was probably due to 
the rise of the isogeotherms in the subsiding Daling geosyncline and was 
also accompanied by injections of granitic material in the deeper 200°: 
Thus successive zones of sillimanite, kyanite, staurolite, chloritoid at 
garnet would develop from the central part outwards. Such metamorphis™ 
may cut across the stratigraphic horizons as indicated in a few places. , { 
The occurrence of the Daling phyllites and the Gondwana rocks 2 ç 
the core of the dome, flanked on all sides by rocks exhibiting a stratigraph 
cal and metamorphic inversion can be explained by the erosion of an over: 


turned fold. It was probably during N-S orogenic movements that the 
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etamorphic rocks were overfolded on a giganti : 
en On and overturned on the southern ae aie EW ee 
causing the high grade metamorphic rocks of the lower part to ae ie 
J Jess metamorphosed Dalings of the upper part. The overt ned ore e 
f fold was later subjected to a transverse refolding along a N-S meen 
| formed the Daling dome as also the big semicircular watershed of the Tista 
river. Similar cross folding of the Gondwana and older formations is noticed 
| in the Tista valley between Darjeeling and Kalimpong hills, where the 
Gondwanas occupy the foot of the hills and sillimanite TERS the hill 
| tops. Dome-shaped ‘antiformal’ (anticlinal) exposure of Daling rocks has 
| been mapped in the Tamur valley by Auden with exposures of gneissic 
| rocks in complementary synclines on both sides. 
| A problem facing us is the definition of the term Daling series and 
| the age of the Darjeeling gneiss. Previous workers restricted the term 
Daling series to epi-metamorphic phyllites and schistose rocks. ‘The 
oy aureole of meso-metamorphic rocks exterior to the former was mapped 
by them along with the kata-metamorphic gneisses as the Darjeeling 
gneiss. In conformity with established practice I have been using the 
term Daling series to include only the rocks of the chlorite and biotite 
zones. The coarsely foliated mica schists of the garnet and staurolite 
zones, in my opinion, should be grouped together and separated from 
the underlying Daling rocks on the one hand and from the overlying rocks, 
gneissose in character, of the kyanite and sillimanite zones on the other. 
From the extensive development of the rocks of the garnet and stauro- 
lite zones in the Rangli valley, west of Rangli in Southeast Sikkim, the 
name Rangli schist is proposed for this group of rocks. The term 
Darjeeling gneiss should be used only for the kata-grade rocks of the 
kyanite and sillimanite zones. In this context I would like to offer 
another suggestion that since we are now establishing a metamorphic 
succession we had better abolish the use of the term Daling series and 
instead, refer those rocks as Daling phyllite. 


The age of the Darjeeling gneiss would be younger than that of 
the Daling series if Auden’s interpretation is accepted that the former 
represents the metamorphosed upper- and so, the younger-part of the 
latter. I hope I have been able to prove convincingly that the sediments 
that were subject to high-grade metamorphism in post-Daling times are 
alee than the less metamorphosed ones having been restricted to the 
ower reaches of the Daling geosyncline. ; 

The older rocks Aore ne Main Boundary Fault are highly fold 
and crumpled. S-shaped sigmoid folds having an E-W axis were obs 
in a cliff section in the Gondwana beds in Bagrakote coal-quarries sue 
of Kalimpong. Acute recumbent folds with an E-W axis were oe 
im a band of quartzite in the gneisses, 20 miles further west, in the gur 
7 ties for road metal on the hillslope. This fold was followed 8 a epin 
% of nearly 1,000 feet along the hillside between Gidda He ar, is 
Kurseong and Gayabari. This folded quartzite band is probably a rep 
i 
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of the major regional fold. Similar acute folds have been noted by 


anerjee in the Gondwanas of the Kameng area and by Laskar in the 


Su ansiri - A 
area. ; i 
he presence of the Gondwana rocks below the Daling DAUE 
she Rangit valley indicates that these fold morma the Fools The 
(A m age and possibly older than the Tertiary FOC s 


j i turning represent the 
En R j rfolding and over g 
a a pe of the Himalaya and were followed 
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atlier phase of the main orog 


by E-W movements. 
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GEOLOGICAL MAP OF SIKKIM AND DARJEELING HIMALAYA . 
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All the tectonic and metamorphic events 
far form a part of the orogenic movements th 
sector of the Himalaya and it is necessary to 
background so pee ue To appreciate thei 
pe readily seen from the geological map of this regi n cea 
proad folds of the Tibetan region are bordered m eo 
thrusted overfolds which also show an inversion of the metamor tre 
zones. These upthrust folds have rolled over the underthrust feat of 
the Gondwanaland. $ 

It is admitted on all hands that the uplift of the Alpine-Himalaya 
system of folded mountain range is possibly due to movements, towards 
one another, of two crustal blocks of the forelands on either side of the 
Tethyan Geosyncline. The forelands acted like the jaws of a closing 
vice, underthrusting the geosyncline, and so causing the pile of the sedi- 
ments to crumble up and splay out on both sides. 

So far as the Indian side is concerned, it may not be too specula- 
tive to suppose that in pre-Tertiary times one set of rivers at the northern 
edge of the Gondwanaland used to flow northwards and deposit their load 
of sediments into the Tethyan sea. Due to the removal of large quanti- 
ties of the material by the rivers there would be a load deficiency in the 
Gondwana foreland sector of the sial as a consequence of which isostatic 
equilibrium would be disturbed. Some convection currents may develop 
at the base of the geosyncline to effect the transfer of subcrustal material 
towards the unloaded mass. ‘This process may. result in the generation 
of the granitic magma in the critical zone and subsequently initiate the 
tectonic movements. It is likely that the lower portions of the pile of 
sediments, now represented by the Darjeeling gneiss, have been affected 
by a fresh cycle of synorogenic granitisation and metamorphism. 


The northerly movement of the somewhat crumpled Gondwana fore- 
land would cause folding and arching of a portion of the sediments in 
the upper part of the geosyncline. Some of these folds would be thrust 
deep into the region of palingenesis. Further, northerly movement of 
the Gondwana block and its underthrusting below the sedimentary cover 
would result in the extensive emplacement of- granite along the core of 
the Himalayas. In the case of the Central and the Outer Himalayas this 
Sialic material of the core may have been supplied by a northerly transfer 
of the material from below the northern edge of the crumpled foreland 
: the Indian mainland. Loss of material of this mani all aaa 
the entire northern edge of penninsular India, to support a mountain range, 
Whose central axis ee an average height of 20,000 feet above the 
sea level, would cause an extensive sagging and downwarpins of the 
crust in front of the mountains. It is possible to explain the depression 
known as the foredeep of the Himalaya, now flled by the alluvium o 
the Indus, the Ganga and the Brahmaputra, by such a prone inser 

From the downwarp of the crust between the present ane ae z 
the peninsular India,, it would appear that a considerable wi T ie 
northern edge of the Gondwanaland was involved in ae ee Fe 
orogeny. An early effect of the northerly movement of the of a o 
wards the geosyncline would be to throw the rocks in mn o a 
gentle ripples and open folds affecting the frontal paro 
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© more shallow oa Shenk As the compressional forces are continued 


that I have dealt with so 
at have taken place in this 
review them in this general 
t full significance. As can 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


ett ei S 


98 Proc. a R ona tion Channel pJ sSHetiial Addresses 
the anticlines and synclines would pass into isoclinal folds and with the 
increase in directional pressure the isoclinal folds would overturn 4, 
recumbent folds and fall on that side where there would be least obstrye. 
tion. As now we find that the folds have been overturned to the south 
it may be presumed that the peneplaned Gondwana foreland was the 
side of least resistance due to downthrust movements. With increasing 
intensity of the compressional movements there would be the thrusting 
and translation of folded rock sheets along thrust planes over long dis. 
tances, as has been the case in the U.P. and the Punjab Himalayas, 
Such an interpretation of the tectonic evolution is quite in accord with 
the structural disposition of the rock formations seen in the Sikkim region, 

The Creat Himalayan arc in Northern Sikkim may be explained 
by the continued forward northerly movement of a protruding wedge of 
the upturned Gondwana foreland before the sediments in the central 
part of the geosyncline were elevated sufficiently high to offer resistance 
to the moving block. The movement seems to have a pronounced 
vertical component. The broad warps affecting the outcrops of Daling 


~ rocks in the Tamur anticline and of the gneiss in the Dhankuta syncline 


may be likewise explained. A succession of sharp northward movements, 
one after another, would telescope the folds and give rise to a chain of 
parallel arcs at different heights as noticeable in Kabru-Pandim massif 
and in the Darjeeling Himalaya. 

So far we have considered the structural evolution and the meta- 
morphism of these rocks and their relation to the regional orogeny. 
However, when we consider the age of the various formations and the 
sequence of the various events that have taken place some difficulties arise. 
The Dalings are considered to be pre-Cambrian in age. If so, it is pos- 
sible to visualise a pre-Cambrian metamorphism below the Daling geosyn- 
cline resulting in the development of the metamorphosed rocks. A second 
alternative would be to visualise the metamorphism and the inversion in 
a continuous process, in which case the metamorphism of the Dalings 
would be post-Gondwana and not of the pre-Cambrian period. This 
would mean that the metamorphic processes which were more active at 
the lower horizons of the Dalings, did not reach the upper portions which 
have remained unaffected. Further investigations will show which of 
these alternatives holds good. 


The formation of the festoon-like arc in front of the Himalaya, 
overlooking the foredeep can be explained by the northward movement 
of the peninsular block during the final phase of the uplift of the mighty 
range. It is unlikely that the southward drift of the Angaraland, 02 
the northern side of the broad Tethyan geosyncline, would be able to 
exert such pressure along the southern edge of the latter as to bend the 
strata of the Outer Himalaya by overcoming the force set up by the 
northward movement of the peninsular foreland. The fold patterns 00 the 
broad Tibetan plateau and the Sikkim are do not support any such cou- 
tention. On the other hand, it seems possible for the elevated yous 
mountain range to act as a rigid mass of the nature of a horst and © er 
resistance to the waning forces directed from the south. ‘This wou 
cause the foothill belt to bend round the median mass. It was where 
the force from the north was greater than that from the south, that the 
strata bent round the foreland wedge as in the Kashmir Himalaya. 

An important aspect in the study of metamorphism of the Himalaya” 
rocks is the survival of the typomorphic minerals in their respective zones 
right through the gigantic movements that have brought about the 
inversion. The evidences in Sikkim support the presence of such inveti- 
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: ect, which as you are all o : 
sions, an aspect, 5 [are all aware, is a point ion i 
| the geology of the Scottish Highland. The me Ara a ee ae 
X inversions which permit the retention of the metamorphic minerals oe 
to be only imperfectly understood at present and deserves greater 
attention. P 


REFERENCE 


Auden, J. B. (1936)—Traverses in Himalaya, Rec. Geol. Surv. Ind., 69 pt. 2 . 
trard and Hayden, revised by Heron (1933)—A sketch of th KAE 
a geology of the Himalayan mountains and Tibet. 3 e gcogtaniyand 
Coggin Brown, J. (1912)—Geological reconnaissance through Dih 
i he esc). Surv. Ind., 42, p. 4. ž £ ihong Walleye Rec 
| Che a E N. (1952)—A new coalfield in the Sikkim Himalaya, Current Science, 
ON 

>~ (1953)—Preliminary notes on the Rangit Valley Coalfield, Western 
if Sikkim, Ind. Min., 6, No. 3. 

Gulatee, B. L. (1952)—Ind. Journ., Metereology and Geophysics, 3, No. 3. 

Heim and Gansser (1939)—Central Himalaya. Denkschr der Schweiz. Natur. Gesell- 
Í set, 73, Abh. I. _ 
| Jacob, K. and Banerjee, T. (1954)—Occurrence of Glossopteris fronds in N.E.F. 
i tracts. Proc. Nat. Inst. Sci., 20, 1, 53-61. 

Kar, N. R. (1950, 51, 53 and 55)—Abstracts, Proc. Ind. Sci. Congr. 

Ray, S. (1947)—Zonal metamorphism in the Eastern Himalaya and some aspects of 

local geology. QO. J. G. M. M. S., 19, No.4. - 

i Shipton, R. (1952)—Reconnaissance of south route to Everest, 1951. 

Wager, L. R. (1933)—In ‘Everest’? by H. Ruttledge. 

Wilson, I. H. R. (1955)—Statesman, letters, 17th July. 

Unpublished reports by Officers of G.S.I. 
ji 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar aa 


maaninen oem ee e La 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


SECTION OF BOTANY 


President :—PROF. M. SAYEEDUDDIN, B.Sc., M.A. (Edin.), 
F.R.M.S., F.L.S., F.B.S. 


PRESIDENTIAL ADDRESS 


SYSTEMATIC BOTANY AND ITS MODERN TRENDS 


CONTENTS 


. Introduction loa da 
. Importance of Systematic Botany ... 
. Role of Anatomy in Taxonomy 

(a) Vegetative 

(b) Floral 

(c) Palynology 


WN 


4, Embryology as an aid in Taxonomy 
5. Role of Cyto-genetics in Taxonom 
6. Conclusions ... oi see 


1. INTRODUCTION 


I wish, first of all, to offer my sincere thanks to the Sectional 
Committee and the Executive Committee of the Indian Science Congress 
Association for the great honour they have done me in electing me to 
preside over the Botany Section this year, and in so doing, they have 
honoured a very much neglected branch of Botany, namely, Systematics 
or Taxonomy which makes me and my colleagues in this field feel 
particularly privileged. It is a very happy coincidence that I should 
preside over the Botany Section at the place where I learnt my first lessons 
in Botany in the Intermediate class. Later, as a pupil of the late Fr. E. 
Blatter and D’Almeida of Bombay and Sir William Wright Smith of the 
University of Edinburgh, I got interested in systematic botany which 
have pursued for the last 30 years. I am conscious of my shortcomings, 
but I can assure you that you will not find me lacking in enthusiast, 
zeal and efforts in furthering the cause of such an important branch ° 
botany as taxonomy, and I look forward to your help and cooperation 
in my task. 


Thirteen years ago, Dr. K. Biswas (1943) in his Presidential Addtes: 
to the Botany Section of the Indian Science Congress Association reviewe" 
exhaustively not only the work on angiosperms but on other groups ° 
plants also. Some of my other’ predecessors in this office have spoke? 
on allied subjects (Champion, 1937; Bor, 1948; and Randhawa, 949). 
I do not wish to tread the same ground. Confining myself mostly t 
angiosperms, I shall try to deal with my topic from a different angle 
altogether in the light of my experience both as a teacher and a researc? 
worker, and the recent developments in connection with the variou’ 
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approaches to the solution of taxonomical problems 
in the length of the address, I am sorry to have 1 
ecology, and plant-geography which hay 
important role in systematic botany, 


Owing to restrictions 
eft out palaeobotany, 
e played and are still playing an 


‘the bibliography also. That the subject of Sye a Lee omie 


tics has again gained 
that the topic of my 
discussion during this 
dentship of the Botany 
ct that the Government 
s in this direction and 
apau, as Chief Botanist 
the floras of the various 


parts of our vast country. His is a great responsibility and we have great 


expectations from him. 

Owing to an unfortunate tendency in the past to under-rate 
taxonomical work, the world in general and India in particular is now short 
of systematists to a dangerous extent. At last, this realisation has come, and 
I hope every effort will be made to make up for the lost time. Another 
important reason for this paucity is the difficulty for most of our university 
teachers to under take taxonomical work with sufficient enthusiasm, when 
our universities grudge the provision of sufficient grants for field excur- 
sions and other facilities, and on the contrary, consider excursions as only 
a holiday and picnic for the teachers and the taught. Iam glad to remark 
that this tendency on the part of our universities is fast disappearing, and 
a better situation is obtaining in many universities. I do not agree with 
Biswas (1943) that as necessary facilities do not exist in the universities 
to carry on systematic and taxonomical researches, this should be tackled 
by the Botanical Survey of India. On the other hand, I believe that 
teachers of systematic botany in our universities should be persons who 
are actively engaged in systematic researches if we want the teaching 
of this branch of botany to achieve the desired standard, and the Survey 
can come to the rescue of such workers in providing them with necessary 
grants and facilities. Research in any branch of botany cannot be divorced 
from teaching. There is ample scope for both the Survey and the univer- 
sities to carry on researches in this line. ; 

The paucity of teachers in systematic botany in our country 1s deplor- 
able. If we cast a cursory glance over our universities and research a 
tutions, we will not find many persons whom we can class under ee nf 
Botanists of some repute. Among these few, mention may be mace 


F Z i i fey te.) 
S. P. Agharkar (on the vegetation of Khasi Hills, Bengal Flora, ete), 
Fr. H. Santapau (on the flora of Bombay Presidency, etc.), T. S. Sabnis 


(on the flora of Sind and Punjab plains, etc.), J. F. Dastoor (on tao 
plants of India and Pakistan), R. R. Stewart (on the aoa BR (on 
Kashmir), M. Sayeeduddin (on the flora of ace of Allahabad) 
the flora of Annamalainagar), G. D. Srivastava (on he ae in ee E 

Venkateswarlu (on the flora and plant resources © A a of Mysore) 
- A. Razi, H. C. Govindu and C. S. Venkatesh ion z NER Rak (oa 
B. A. Razi (on the phytogeography of Mysore hill- E A oF 
wering plants of Travancore), M. A. C i eae ee Ravines), 
Tahabaleshwar, etc.), R. Misra (the vegetahon kravarty (on Calcutta 


Plants) fr D oo 
om t ties. : 5 
7 Mention a ies tein P. Maheshwari (on some piai Aa 
Rajputana and Upper Gangetic Plain), A. e f the vegetation at 
*te.), T. S. Mahabale (on some ecological features © g 
14 
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Mt. Abu), M. J. hirumalachar (Flora of Nandi Hills), M. R. Suxena 
(Grasses of Hyderabad), M. Abdus Salam (Hyderabad plants in general), 
who are a loss to systematics by having diverted themselves into other 
branches of botany. From amongst the systematists working in Research 
Institutes, etc., mention may be made of K. Biswas who has published a 
number of papers on many topics on the Flora of India and Burma, S. K. 
Mukherji (on the Labiatae of the Indian Empire, etc.), M. B. Raizada (on 
the plants of Upper Gangetic Plains, Chitagong, Orissa, etc.), D. Chatterji 
(Endemic Flora of India, etc.), C. McCann (on the plants of the Bombay 
Presidency, etc.), H. F. Mooney (on the plants of Behar and Orissa, ete.), 
V. Narayan Swami (on Orchids, Grasses, etc.), G. S. Puri (on Forest 
Ecology, etc.), B. L. Gupta (on the forest flora of Chakrata, Dehra Dun, 
etc.), and S. N. C. Iyer (on Fodder yielding trees 1n Madras Presidency), 
I have not mentioned the names of two eminent foresters, Drs. N. L. Bor 
and H. G. Champion who are now in Royal Botanical Gardens, Kew, and 
Oxford University, respectively. Of those medical men who have made 
valuable contributions to medicinal plants, I mention the names of 
Drs. K. R. Kirtikar, B. D. Basu and Lt.-Col. Dr. R. N. Chopra. I wish 
to be pardoned for any omissions. 

Lack of encouragement has resulted in the systematists not taking 
sufficient pains to produce suitable regional floras. The result again is 
ignorance on the part of not only our students but the majority of our 
teachers about the most common plants in their region. Amongst other 
causes of our backwardness are the absence of Botanical Gardens, 
Herbaria and Museums. Joshi (1949) rightly laid great stress on the 
need of stimulating interest in systematic botany. 


2. IMPORTANCE OF SYSTEMATIC BOTANY 


Systematic botany aims at the arrangement of plants in a system, 
whether natural or artificial, mainly as a result of the study of external 
morphology and affinities, and in naming them according to the Inter- 
national Rules of Nomenclature. It is an important branch of botany 
with which even a layman is familiar, as the popular conception of botany 
is that it consists in collecting, naming and describing plants with the 
use of a complicated terminology. This makes it all the more difficult for 
a systematic botanist who is dealing specially with flowering plants, as he 
is expected to know and name all the plants around him. ‘This expectation 
of laymen is to a great extent justifiable, for, of what value is a botanist 
who does not acquaint himself, first and foremost, with the plants sur- 
rounding him atleast to a reasonable extent. He may pursue any other 
branch of botany later on according to his liking, but as we are aware, the 
majority of our teachers and students show great ignorance, about the 
most common plants of their region. Joshi (1949) hinted at this ignorance 
and quoted a friendly Englishman’s remarks, “In India, people become 
botanists without knowing plants.” As is rightly stressed upon by 
Merrill (1946), “taxonomy and the accurate identification of plants is basic 
to a proper understanding of myriads of problems in the general field © 
economic botany, pharmacology, agriculture, plant breeding, plant patho- 
logy, genetics, forestry, morphology, physiology and many other fields 
into which plant science or botany sensu latiore has been sub-divided”: 
Not only this, their development would have been impossible and 4° 
Turrill (1940) remarks ‘‘It is becoming more and more obvious that recent 
discoveries in cytology, ecology and genetics have often a bearing on. 
taxonomy. Daring the reproaches of his biological colleagues, the taxo- 
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knowledge.”’ 
Puri and Misra (1955) 


pha and has the potentialities 
rable part atleast of biological 


realising the importance i 
z e of this branch of 
botany have stated that “‘the most natural method of teaching botany to 


Indian students would probably be to start, with systematic botany and 


plant geography for the first year class after a sh : 
morphology.’ short field course in 


Importance of Correct Identification 


Needless to remark that we cannot proceed with any type of work on 
a plant unless it is correctly identified. Merrill (1946) relates the horrible 
classical example of the disastrous results produced by a research student 
working on a mis-identified material. We in India are also aware of the 
common mis-leading horticultural names, for example, the “Croton of 
gardeners’’ has nothing to do with the genus Croton ; on the contrary, it 
belongs to the genus Codiaeum. What is commonly called the Weeping 
Willow by gardeners is not Salix, but Schinus molle of the family Anacar- 
diaceae. What is grouped amongst the palms is not a palm at all, but 
Carludovica of the Cyclanthaceae, and what are called cactii need not all 
belong to the family Cactaceae, but they may consist of plants belonging 
to such un-related families as Crassulaceae, Vitaceae, Compositae, Ascle- 
piadaceae, Euphorbiaceae, etc. Examples can be multiplied. 


Economic Aspects of the Study of Systematic Botany 


There are thousands of species of plants of economic importance 
whether used for food, for medicine, or in various industries, for example, 
wood, paper and pulp, tanning, dyeing, oils and perfumes, fibres, gums 
and resins, latex, etc. The special properties of such plants were in the 
past discovered by observation and experience rather than by deliberate 
investigation. Now the case is different. If one species of Ephedra yields 
ephedrine and one species of Taraktogenos or Hydnocarpus yields Chaul- 
moogra oil and some species of Cinchona yield quinine, it is quite probable 
that other species of the same genera may yield the same or similar 
Products. Before the War, Europe and America depended on Asis and 
Malaysia for their supply of rubber, quinine and various other Pro ase 
During the war, they were compelled to find substitutes, as ue on o 
certain extent in India. Finally I will quote Merrill (1946) w $ n 
remarks, “it is in this specialised field of potential substitute ea ne 
may yield important products that we now lack, that be rained a 
experienced workers can render, and are renderne, eae cane 
Services. It is this type of individual who knows his plan hi E 
plant relationships who can serve to great advantage, o R P 
store of special knowledge cannot be matched by eS ope eters 
and experienced in other fields remote from that of taxonomy y: 


|! 
3. ROLE OF ANATOMY IN TAXONOMY 


: i an aid in 
(a) Vegetative: The application of ana tom eee genera 
classification is not new. Besides their use in i ui P n 
and families, anatomical investigations have helped to 


: ; i be brief 
Systematic problems concerning affinities and relationships. To 
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I am not quoting any examples from the old literature. Mention may now 
be made of the more recent schools of thought and the important contri- 
butions of Solereder (1908) in Germany, Bailey (1941, 1953) and his 
colleagues and students in U.S.A., and by Chalk (1937, 1950) and Metcalfe 
(1950, 1953, 1954) in Great Britain. In their investigations on the Winte- 
raceae, Bailey and his associates have shown that this family is of genera] 
ranalian affinities, as evidenced by the secretory cells and other characters, 
but it does not appear to be closely related to any specific surviving family 
of the ranalian complex. According to Bailey, Winteraceae are particularly 
significant in the study of the comparative morphology and phylogeny 
of the dicotyledons not only because of their retaining a primitive vessel- 
less xylem but also because of their floral characters, which I shall deal 
with under the next sub-heading. 

Money, Bailey and Swamy (1950) have studied the morphology and 
relationships of the Monimiaceae. ‘The investigations of the vessel-less 
genus Amborella and of Austrebaileya (Bailey and Swamy) have strength- 
ened their opinion that the Monimiaceae is a key family in understanding 
and interpreting the morphology of the Lauraceae, Gomortegaceae, Hernan- 
diaceae, and Chloranthaceae and probably other dicotyledonous families. 
On the basis of anatomical and morphological evidence, they have shown 
that Idenburgia and Scyphostegia do not belong to the Monimiaceae, nor 
is there evidence of their close relationship to this family. 

Bailey (1944, 1949) has shown that vessels have originated indepen- 
dently in Selaginellales, Filicales, Gnetales, monocotyledoneae and the 
dicotyledoneae. Cheadle (1953) in amplifying certain of the evidences 
regarding the independent origin of the vessels in the monocotyledoneae 
and dicotyledoneae, comes to the conclusion that vessels arose in dicoty- 
ledons probably several times and that assuming a monophyletic origin 
for angiosperms as a whole, and for the monocotyledons, vessels originated 
and specialised independently in the monocotyledons and dicotyledons. 


Chalk (1937) investigated the anatomy of the woods of 1272 genera 
of dicotyledons to ascertain their phylogenetic value. He came to the con- 
clusion that the parallelism between wood anatomy and taxonomy tends to 
disappear in the taxonomic groups above the family level. He used the 
evidence of the degree of specialization in the wood to compare the 
sequence adopted in the systems of Bentham and Hooker, Engler and 
Hutchinson, and found that Hutchinson’s arrangement of the ‘Archich- 
lamydeaé agrees more closely than that of Engler, that the Monochlamydeae 
of Bentham and Hooker appears to be slightly less specialized than 
Polypetalae, but neither group differs very markedly from the average for 
all the dicotyledons examined. ‘The Metachlamydeae (sympetalae) includes 
a mixture of specialized and un-specialized woods which can be separated 
by the type of parenchyma present. He further concludes that the woods 
of Engler’s Primulales, Plumbaginales, Contortae (part), Tubiflorae, and 
Campanulatae possess paratracheal parenchyma and constitute a very highly 
specialized group. 

Metcalfe (1954) and Metcalfe and Chalk (1950) believe that while the 
anatomical methods are likely to prove valuable concerning angiosperm 
phylogeny and taxonomy, their value in determining the limits of species 
and taxa of lower rank, seems likely to be less fruitful. ‘he taxonomica 
value of anatomical characters is inversely proportional to their plasticity: 
As to be expected, those which are particularly liable to become modifie¢ 
in response to ecological changes are most unsatisfactory. Plants belonging 
to different and not closely related families sometimes develop similar 
character as a result of a common dry habitat, for exainple, Euphorbiaceae, 
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Asclepiadaceae, ete. 
ese families possess 
aken as evidence of 
them. Although no 
atomist must rely on 
contribution (1954), 
rphic criteria are not 


į 
| Cactaceae, Geraniaceae, Compositae, Apocynaceae, 
| Although the xerophytic characters exhibited by th 
diagnostic value, they are not by themselves to be t 
taxonomic afinity between the plants possessing 
characters are strictly immutable, the systematic an 
characters which are less plastic. In his recent 
| Metcalfe rightly emphasizes the fact that “as endomo 
always of equal value in all families and anatomical work is necessarily 
| slow, it is desirable to concentrate on (a) families that present taxonomical 
| difficulties, e.g. Sapotaceae, Euphorbiaceae or Gramineae ; (b) families that 
| are specially interesting from the phylogenetic standpoint ; (c) families 
| of succulent plants, such as, Crassulaceae or Aizoaceae ; (d) families that 
are taxonomically heterogeneous ; (e) families that include species that 
are of actual or potential economic importance.” 
à Fahn (1954) has worked out the anatomy of all the species of the 
8 genera of Xanthorrhoeaceae and comparing his data with those obtained 
by Cheadle (1942) he has come to the conclusion that the Xanthorrhoeaceae 
resemble most closely the Agavaceae. 

Amongst others who have done some anatomical work in India, mention 
may be made of Sabnis and Mullan (Bombay), Majumdar and Chakravarty 
(Calcutta), B. G. L. Swamy (Madras), Sayeeduddin (Hyderabad), 
Maheshwari (Delhi), Joshi (East Punjab) and their colleagues and students. 
The last two have become a loss to anatomy, having taken up embryology. 
Chowdhury (Dehra Dun) has done good work on wood anatomy. Sahni, 
Kaul, Mahabale, Surange and others have worked on the anatomy of 
living palms in connection with their studies in fossil palms (Palmoxyla). 
Mahabale has also been able to recognise a species of fossil Sparogonium 
from Tertiaries of India mainly with the help of anatomy. 

A few fresh examples may be cited of the genera which have been 
transferred from some families to others or have been placed in independent 
families as a result of anatomical investigations. Airy Shaw, from an 
examination of the external characters of the genus Dioncophyllum, found 
that it was out of place in the family Flacourtiaceae. His subsequent work 
and the anatomical investigation of Metcalfe led to the establishment of 
a new family, the Dioncophyllaceae, which does not appear to have any 
close allies but has slight resemblance to Nepenthaceae and DS 

new family was established by Brenan of Kew (quoted from Metcal ss 

4) for a new species, Medusandra richardsiana, for which Metcalfe ee | 
considerable anatomical support. Establishment. of indenende oia sa 
or the relic genera like Trochodendron, Drimys, E e E 
chizandra, Kadsura, Tetracentron, Euptelea, Cercidiphyllum, aR E 
"menia, and many others is justifiable as has been done in é e cas 
‘suarina, Leitneria, Myzodendron, Lactoris, etc. (Bailey, 1953). 


(b) Floral Anatomy.—Floral anatomy consists 1 
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what they appear to be and have till now been taken to be. The termino. 
logy used by the systematists has served his practical needs, but with our 
grown knowledge today it is to some extent out of harmony with reality 
“The contentment”, she says, “‘has dulled the perception to look beyond. 
resulting in often obscuring the trend of evolution and the inter. 
relationship between allied forms’’. She cites several species belonging 
to the genera Cistus, Hypericum and Veronica as examples of fusion 
between, or non-segmentation of, some but not all of the floral members 
of one and the same whorl. Two instructive examples of Saraca (Caesal. 
pinoideae) and Soldanella (Primulaceae) are given to show the occurrence 
of concrescence of a more complex nature when more than one whorl is 
involved. Finally, she cites the example of androecium in Cucurbitaceae, 
All these examples show us how one can remain in the dark by inspection 
of the outward form and how internal anatomy gives the clue to the 
proper understanding of such intricate problems. 

Eames (1953) has dealt with this aspect in some detail with regard 
to generic limitation, and I repeat here some of his observations. The 
external characters, whether they be vegetative or floral, are bound to 
vary much more than internal ones and, therefore, the latter are sometimes 
more valuable than the former. ‘Ihe lost organs are not seen externally 
but their vascular supply frequently persists. It is these hidden vascular 
vestiges which give the clue to the ancestral position of- surviving ovules 
and may serve as an important generic or family character, and the type 
of ancestral placentation may determine family and order of relationship. 
Although our knowledge of the floral anatomy of all families of angiosperms 
is very meagre, we know the more important characters bearing on relation- 
ships because of our fairly advanced knowledge of stem anatomy, and as 
we know, anatomically a flower is but a leafy stem. But in dealing with 
internal as with external characters, one has to bear in mind that many 
of these characters may have developed under parallel or convergent 
evolution, and what characters are important in one genus or family may 
not be so in others. 

In floral anatomy, not only are the family and generic characters well 
marked, even specific characters may be so, as in Vaccinium and 
Boerhaavia. ‘The two species of Boerhaavia can be easily distinguished 
from one another by the presence (B. repanda) or absence (B. diffusa) of 
marginal bundles in the perianth segments (Puri, 1952). Examples of the 
use of anatomy in generic limitation are found in the family Ericaceae 
where the position of the ovary (superior or inferior) and the extent of 
fusion of vascular supply of the floral organs are of litttle significance as 
generic characters. 


Important examples of the correlation of floral anatomy and the 
anatomy of secondary wood are found in the vessel-less dicotyledons, 1" 
the Juglandaceae and other Amentiferae, Caprifoliaceae (Sambucus whic 
on this basis does not belong in this family), and Ranunculaceae--* 
removal of Paeonia and formation of a new family Paeoniaceae which © 
also supported by the general anatomy of the vegetative body an 
embryology (Kumazava, 1938). Eames states that the nature of the 
vascular supply to the stamens alone is sufficient to remove Paeonia from 
the Ranunculaceae. Separation of Ranunculus (included in Anemoneae 
Prantl) into a separate tribe Ranunculeae on the basis of vascular supply 
of the carpel and that of the ovule is also significant. «nal 

Bailey and Nast (1945) after a detailed and thorough morpholog!@ 
study of Magnoliaceae have re-arranged its genera under several distin’ 
families, Thus Drimys is placed along with five other genera, ubbity 
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Belliolum, Pseudowintera, Exospermum an 
aii Winteraceae. Not only do they 
u restrictus) in wood anatomy, etc., tl i it i 
(sensu restric ) » etc., they differ from it in i 
7 morphological characters of the floral organs. Some more esanka aera 
| correlation of vegetative and floral anatomy are found in the creation 5 
| 
j 


q Zygogynum in a separate 
differ from the Magnoliaceae 


listinct families for Himantandra, (Himantandrace neri 
eee), Magnolia (Liriodendron), Gi, (Massie a ee 
Trochodendron and Tetracentron (Trochodendraceae), and oie a 
Illicium (Schizandraceae), (Bailey, Nast and Swamy, 1945 1949) a an 
Study of floral anatomy of Amentiferae and allied families hes shown 
that they comprise a heterogeneous assemblage, that the various families 
i are more or less specialized and that their apparently simple structure is 
| a result of reduction. Furthermore, such studies in Papaveraceae 
| Capparidaceae, Cruciferae and Moringaceae have led to the conclusion that 
their gynaeceum make-up is essentially on the same plan. It has been 
suggested that the parietal placentation in these families has been derived 
[ from axile placentation, and that somehow the original inverse orientation 
i of the placental strands is retained. If this is so, then the inclusion of 
| the doubtful Moringaceae in the Rhoeadales is strengthened. Both Passi- 
i floraceae and Cucurbitaceae are reported to possess these peculiarities, 
(Puri, 1947, 1952 A.), thus supporting the affinities suggested between 
| Moringaceae and Passifloraceae. According to Dickson (1935, quoted from 
l Puri, 1952) Papaveraceae seem to be directly connected with the 
Ranunculaceae through Platystemon. 
| On the basis of the vascular anatomy of the flower in many members 
i of the Santalaceae and Olacaceae, it is shown that the two families are 
most closely related (Smith and Smith, 1942). The work on Boraginaceae 
and Solanaceae confirms the taxonomic treatment of the sub-families and 
tribes. Subrahmanyam (1955) after a morphological study of some species 
of Sedum has come to the conclusion that the change of the name Rosularia 
| pallida to Sedum chrysanthum (Boissier) Raymond-Hamlet on certain 
| taxonomic characters is justified. 
There is a great dearth of floral anatomists in India. I have already 
quoted Puri in several places and further reference may be made to his work 
in Parietales (1939), and Raghavan’s work on Capparidaceae (1939). 


(c) Palynology.—The use of pollen characters in systematic studies in 
angiosperms is again not new. As far back as the middle of the 17th 
century, pollen grains were described by Grew and Malpighi as Globes 
and “‘Globulets” for the first time. There was no contribution of poe 

_ ‘Until 19th century. Then the works of Mirbel, Von-Mobl, P pe 4 
others appeared. Amongst the more recent workers may be mentione’ i re 
| names of Hermann Schact, Nageli, Rasanaff, Fischer and M. P. Edgerw on 
S Kerner and Oliver (1897) have given a brief but very informatii accon! 
_ some of the pollen forms. Pope (1925) has also wom on D ueg 
| Morphology, Now, Wodehouse and Erdtman and their a Ta eee 
Pupils are amongst the few enthusiastic workers in this a Ree 4) oe 2 
through the literature of Palynology (Erdtman, 1935, 1953, 1 De tis 
Noticed that India is lagging very much behind other countries 1 


™MPortant line of enquiry. Some of the few cong Dunes ae 
ich deal exclusively with studies in the pollen grains 42), C. V. Rao 


Seren (1934), Sayeeduddin and E soe contributions by 


and Sampath (1951), ete. Of course, many 25y j - 
“mbryologists tie a vaan A. C. Joshi, B. S Ta i ‘oe 
7 arly, BMISMRachavantce: Puri, S. B. Kausik, K. I. ou ra ma eae 
i Kajale, B. Singh, B. A. Razi, their pupils and others 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


OOOO O 


eee ee ete qn 


‘anatomically the most specialized. He concludes by saying that 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
108 Proc. 43rd Ind. Sc. Cong.: Part Il: Presidential Addresses 


quite a number of embryologists in our country) contain some descriptions 
of pollen. Mehra (1938) and others have worked on the pollen grains T 
gymnosperms. While there can be no doubt as to the usefulness of palyno. 
logical data in taxonomic conclusions when supported by facts obtained 
from anatomical, cytological, embryological and other studies, it is not 
yet safe nor possible to be guided merely by such data for the many 
taxonomical indications which they provide, for example, pollen grains 
of more or less the same type sometimes occur in plants which are supposed 
to be not closely related, and more than one pollen type may be found in 
certain genera and, furthermore, several types of pollen grains may be 
produced by a single species (Erdtman, 1952 ; Sayeeduddin and his 
associates, 1942). 

A number of examples can be quoted to show how the study of 
pollen morphology has been helpful in taxonomy. This study led Erdtman 
to place the genus Kania (Saxifragaceae) and the genus Thorelia 
(Lythraceae) in the family Myrtaceae which was endorsed by the anato- 
mical work of Metcalfe (1954). I will draw freely on Prof. Erdtman’s 
recent contribution in this regard (1954). Palynological evidence in con- 
formity with other approaches does not support a sharp demarcation 
between monocotyledons and dicotyledons, as monocotyledonoid characters 
occur. in dicotyledonous families like the Anonaceae, Calycanthaceae, 
Canellaceae, Chloranthaceae, Degeneriaceae, Eupomatiaceae, Himatan- 
draceae, Magnoliaceae, Monimiaceae, Myristicaceae, Nymphaeaceae, 
Piperaceae, Saururaceae, etc. On the other hand, some monocotyledonous 
families exhibit certain dicotyledonoid characters. Typical dicotyledons 
possess pollen grains with composite apertures. ‘The apertures of the pollen 
grains of the monocotyledons and the monocotyledonoid dicotyledons seem 
to be more primitive than the apertures of the pollen grains of many 
dicotyledons. 

One of the reasons for making a separate small family Gyrostemonaceaeé 
as distinguished from Phytolaccaceae is their thick-walled pollen grains 
which have no counter part in other plants. According to Kumazava 
(1938), the berberidaceous genera of Engler’s system, except Nandina, 
Podophyllum and Diphylleia should be grouped together under two sub- 
families, Berberidoideae and Epimedioideae (not under two tribes, 
Berberideae and Hpimedieae as in Engler’s system), the most striking 
differences between the two sub-families being found in the structure ° 
the pollen grains. S 


Dahl (1952) has made a detailed study of pollen in the family 
Icacinaceae, and has devised a system of genera on the basis of certain 
trends of pollen specialization which he has compared with the one deviset 
independently by Bailey and Howard (1941) for the same family on anato- 
mical grounds. He has found that the majority of the species having 
the least specialized pollen grains belong to the least advanced anatomica 
group, while most of the species possessing specialized pollen grains i 


unusual degree of association between the pollen and the anatomica 
spectra in this family, made up of approximately 300 species distribute 
amongst 60 genera, is indicative of the significance of intensive morpho- 
logical studies of pollen in ultimately phylogenetic problems.” 5 

The presence of crotonoid pollen grains in Callitrichaceae strengthen 
the old assumption of its relationship with the Euphorbiaceae. yor 
buxaceous genera and the Thymelaeaceae also possess such pollen grain 
Several genera of the Saxifragaceae can be removed from it on the Daa in 


palynological data, Typical campanulaceous pollen grains were foun 


CC-O. In Public Domain. Gurukul Kangri Collection, Haridwar 


oo 
ae 


S 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
Section VI: B 
i : Botan 
y 109 
; Aower fragments of Berenice aro : 
the flower frag e arguta, and a teinyestiont; 

E f 5 A estigat : 
features of this plant supported its reference to the Cara a fee 
Pollen-morphological data justify the Splitting up of Mag i e e 
Olacaceae into smaller units. Re 

These are but few examples to show th 
research which if pursued continuously m 
controversial problem. 


€ importance of palynological 
ay help in solving many a 


4. EMBRYOLOGY As An Arp IN Taxon 


While the contributions of anatom 
majority of us, those from embryology are less known and familiar. We 
in India, are now stronger in embryology than perhaps in any other branch 
of angiospermic studies, thanks to some of the pioneer embryologists, like 
= the late Professors W. Dudgeon and S. Sampathkumaran, Professors P. 
Maheshwari, A. C. Joshi, L. N. Rao, T. S. Raghavan, C. V. K. Iyengar 
and Dr. I. Banerji followed by Profs. J. Venkateswarlu, B. G. L. Swamy, 
V. Puri, B. M. Johri, B. Singh, K. N. Kausik and Drs. M. Anantaswami | 
Rao, K. Subrahmanyam, L. B. Kajale, their associates and many others. 
From the beginning of this century, embryology began to be applied 
to taxonomy in solving problems of affinity and relationships. ‘The most 
important contributions in this field have been made from Sweden, 
Germany, U.S.A. and India. The value of embryology in systematic 
botany has been stressed upon amongst others by P. Maheshwari (1945, 
1954). A few examples may be cited to show what part embryology has 
played in the determination of the proper position of some difficult families 
or in explaining their affinities. The family Empetraceae has been placed 
by some in the monochlamydeae and by others in the Sapindales or 
Celastrales. Samuelsson (1953, quoted from P. Maheshwari, 1945) has 
definitely shown on embryological grounds that its proper place is in the 
order Bicornes under the Ericales. Lennoaceae was placed by Solms- 
Laubach in the Ericales, followed by Hutchinson (1926). Engler and 
Gilg (1924) assigned it to the Tubiflorae, near Boraginaceae. Anatomical 
and morphological study of Lennoa and recently of Pholisma by Copeland 
has supported its position in the ‘Tubiflorae as a separate sub-order occupying 
-a primitive position. wee iet 
Take the example of Cactaceae, which is unsurpassed in its variety , 
and therefore, has given much scope for differences of opinion amongs 
Xperts. Wettstein places it in Centrospermae ; Engler and DiN Ei a 
scbarate order Opuntiales near Passifloraceae; Warming ae ae 
MOOS the Centrospermales and Hutchinson | in the ae o iS 
© the Cucurbitales. Mauritzon and Neumann’s work an d is entirely in 
& shows that Cactaceae belong to the Centrospermales an Sa pene 
} avour of regarding it as a sort of bridge between Aizoaceae S 
acaceae, Buxbaum is also of the opinion that the Cases are 
to the Aizoaceae and should be placed in the Centraspermates. 


Garryaceae has been placed by Engler and Diels (108 amon 
Most Primitive dicotyledons. Bentham and Hooker Te pee rates 
Me the tchichlamydeae near Cornaceae. Hallock ( , os conda 
jabeshwati, 1950) on morphological and embryological Sa a the highest 
Tane Garryaceae are not primitive but must be a a 
mbelliflorae immediately preceding the Sy ee than a primitive 
e dioeciousness of Garrya may be a derived Tf x torial structures 
- Maheshwari remarks that the rudimentary haus he cona dar 
Served by her at both ends of the endosperm and which s 
15 
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y to taxonomy are very familiar to 
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to be derived from the synergids and antipodal cells very likely originate 


from the micropylar and chalazal cells of the endosperm. He further adds 
that if this interpretation is found to be correct, 1t would be a very strong 
argument in favour of the advanced position of the Garryaceae. 

Onagraceae is considered to afford one of the best examples of the 
value of embryology in taxonomy. A typical monosporic 4-nucleate 
embryo-sac consisting of an egg-apparatus and single polar nucleus occurs 
jn every genus and species except in Trapa. This embryologically does not 
belong in the family Onagraceae, and its separation as a family Trapaceae 
is justified. Joshi and V enkateswarlu (1935, 1936) have added to the 
arguments of ‘Tischler and Mauritzon “that the embryo-sac of the 
Lythraceae forms phylogenetically an intermediate stage between the 
4-nucleate embryo-sac of the Onagraceae and the normal 8-nucleate embryo- 
sac”, by showing that the various stages in the reduction of the antipodal 
nuclei in Lawsonia inermis form a still stronger connecting link. 


Joshi and Rao (1936) comparing the embryological features of 
Phytolaccaceae, Aizoaceae and Gisekia have come to the conclusion that 
the family Aizoaceae (Ficoideae of Bentham and Hooker) may be split 
up into two families Molluginaceae and Ficoidaceae, as Hutchinson has 
done, and that Gisekia be placed in the Molluginaceae. Bhargava has 
worked out the life history of Trianthema monogyna Libb. and states that 
Aizoaceae has departed least from Phytolaccaceae which is regarded as the 
parent family from which other families included in the order Centros- 
permales have originated. 

The doubtful position of the Callitrichaceae has been cleared by the 
work of Jorgensen. The occurrence of tenuinucleate ovule with a single 
massive integument and the cellular angiosperm forming well-developed 
haustoria and features characteristic of the T'ubiflorae and suggest a closer 
relationship of Callitrichaceae with the Labiatae or Verbenaceae than with 
any of the families to which it was considered to be related in the past. 
Any way, its present assignment to the Geraniales is highly objectionable. 


Kajale (1940) working on Sesuvium Portulacastrum Linn. has supported 
the conclusions of Joshi and Rao (1936) that the genus Sesuvium (placed 
in Ficoidaceae by Hutchinson) closely agrees with the genera Trianthema, 
Mesembrianthemum and Tetragonia. 


Krishna Iyengat’s (1942) investigation on Tetranema and Verbascum 
shows that there is much in common between them, and that the chalazal 
haustorium of Tetranema is likely to throw some light on the evolutionary 
tendencies of the organ. “The frequent occurrence of a uni- or bi-nucleate 
haustorium indicates its affinity to Vandellia, while the occurrence of a 
tetra-nucleate body indicates its transitional position between Verbascum 
with 4 uni-nucleate haustoria and the other members with a single bi- Or 
uni-nucleate haustorium.” From the work on Torenia cordifolia and 
T. hirsuta, he comes to the conclusion that Torenia shows many points O 
resemblance with Vandellia, Limosella and other genera of the family. 


Venkateswarlu’s studies in the Thymelaeaceae (1945, 1947) support 
a relationship of the Thymelaeaceae with Geissolomataceae and Penaeaceae 
on the one hand and with Combretaceae on the other. ‘They also favou 
the removal of Nyctaginaceae from the Centrospermales and grouping t 
with Thymelaeaceae, Geissolomataceae and Penaeaceae as proposed s 
Hutchinson (1926). His work on the Sonneratiaceae has shown that thet 
embryological features show no difference from those of the Lythraceae 
Murty’s studies in the order Parietales (1954) lend support to the view 
that Tamaricaceae is not related to Salicaceae, 
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The follow ing points emerge from Subrahmanyam’s work (1955) o 
sedums. The change of name Rosularia pallida to Sedum chrysant} 3 
(Boissier) Raymond-Hamlet is also justified on embryological pa that 
Crassulaceae resembles Saxifragaceae in a number “of emb at sical 
Y characters aud that the latter are more advanced than the foe 
f Podostemaceae differs strongly from the Crassulaceae. It is significant to 
find that the Crassulaceae and Saxifragaceae have a number of embryo- 
logical features in common with the different families of the Ranales 
pointing towards a possible origin of Rosales, thus supporting Bessey and 
Hutchinson. j > 


5. ROLĘ OF CYTO-GENĘIICS IN 'IAXONOMY 


Experimental methods are attaining greater and greater importance as 
they are helpful in studying inherent relationships upon which ultimately 
may be based a natural classification. Since a quarter of a century or so, 
cyto-genetical data are being applied to taxonomic problems. ‘‘Chromo- 
somes are not another character comparable with the superficial characters 
of organisms. The chromosomes determine the character, the characters 
de not determine the chromosomes. Changes in the chromosomes deterinine 
the isolation and divergent evolution of races, ecotypes, species and 
families.” (Darlington, 1950). ‘Therefore, the generic structure of plants 
is throwing new light on the status of taxonomic groups and is indicating 
how futile it is to attempt all-inclusive definitions of species. Chromosome 
number and chromosome morphology have become specific characters of 
some taxonomic value and are helpful in the elucidation of certain phylo- 
genetic problems (Goodspeed, 1950). $ 

p” T axonomy is based on the recognition of inherited phenotypic 
differences. “Tn speciation”, according to Gates (1950), “there are two 
Main streams of change (a) gene mutations which alter phenotype, 

chromosome changes, such as translocations, which alter gene een 
and introduce intersterility. Both types of changes are subject to natural ~ 
Selection, and individuals heterozygous for a translocation may show Meat 
vigour in certain conditions. A species has a dynamic sy stem consisting ot 
Sticcess; s PD oLD : Tuch evolution, but by no meats 
Ssive populations of individuals. Much evo ate 
» has occurred at the diploid level.” Intersterility, Gas 2 eet EEA 
at any stase i tl ss of speciation. In a discussion of su i 
umie bo S in the process of special de (1950) and Hiesey, with ecotypes 
ai? he cites the work of Clausen, Keck U3 Potentilla ; also the 

: ey repis, Zauschneria, 

Silene, Platanus, C fake ee Labuca 


sa * 


al the species in Antirrhinum, 
ado a Catalpa, Quercus, P 

1er genera. ; : ae 
ollins (1953) refers to investigation of Babcock ang Settle 
tha Pe Crepidinae and Clausen and Keck also on the Madinae, u! ena 
‘bat they are “as yet too incomplete and too restricted to permit e 
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veneralization”. On the basis of generic evidence Reeves and Mangelsdorf 
(1942, quoted from Rollins, 1953) have transferred Euchlaena mexicana to 
the genus Zea. While the cases of Madia nutens, Eayia and Euchlaena 
mexicana serve as classical examples of the use of genetic evidence in 
settling the generic disposition of a single taxon, it 1s hoped that more and 
more investigations of this type will solve broader problems involving many 
species and more genera. 

Rick’s work on the hybrids between Lycopersicum esculentum and 
Solanum Lycopersicoides has revealed a close relationship between the 
genera Lycopersicum and Solanum. 7 a 

Sakisaka (1950) has shown that remarkable dissimilarities of habits 
occur between plants with a small number of chromosomes and those with 
a large number of chromosomes. Herbs with a small number of chromo- 
somes are annuals, while those with larger number of chromosomes are 
parennials. The two groups of plants differ from each other in fertility, 
activity, adaptability, rate of growth and hybridity. There is a gradual 
dominance of vegetative propagation over seed propagation from diploid to 
polyploid plants in the same genus. ; 

Valentine (1950) working on Primula and Viola concluded that the 
extent to which compatibility and hybrid fertility can be used as taxonomic 
criteria may vary with the breeding system of the group under investigation. 
Lamprecht’s (1950) study of the species cross Phaseolus vulgaris x Coccineus 
and vice versa has shown how a single gene can cause an insurmountable 
barrier between two species. Therefore, he believes that taxonomic studies 
on a gene-analytical basis seem to be of the greatest interest. ‘The general 
uniformity in the chromosome number in the genera of the Leguminosae is 
very valuable in determining the proper classification. 


Baldwin and Speese (1955) working on Alismataceae have shown that 
the idiogram for the taxon of Lophotocarpus differs from that of Sagittaria, 
and that this evidence is important in keeping this plant generically 
separate. 

The most interesting general principle arising from the study of 
chromosome numbers in the flowering plants is the one which relates to 
stability of chromosome numbers in groups of species with the longivity 
of the plants concerned. ‘Thus the woody flowering plants retain a con- 
servative chromosome structure which reflects their phylogeny. By her 
study of the magnolias (Diploid—2n=38) Janaki Ammal (1952) has shown 
that there is “indirect cytological evidence that the living habits of plants 
that grew in Greenland and South America and Europe as far back as 
100 million years are still found cytologically unchanged in the flora of 
S.E. Asia. On the other hand, it is not possible to trace annual and 
herbaceous plants like Crocus, Crepis, Ranunculus, etc. even to a common 
chromosome origin for each genus. (Darlington, 1950). 

Besides the cytological study of Indian cultivated plants, for example, 
rice, maize and millets, pulses, sugarcane, cotton and jute, by a number of 
eytologists in research institutes, departments of agriculture and univer- 
sities, like B, P. Pal, Janaki Ammal, K. Ramiah, T. S. Raghavan, N. 
Parthasarathy, J. Venkateswarlu, K. V. Srinath, A. Abraham, S. P. 
Naithani, B. $. Kadam, G. S. Bhatia, K. Choudhari, N. K. Iyengar, K. AN 
Jacob, S. Sampath, S. L. Tandon and others, some cytological work om 
other plants also has been done in our universities by A. C. Joshi and his 


associates on Chenopodiaceae, Phytolaccaceae, Amarantaceae and Aga 


yoideae ; by T. S. Raghavan and his co-workers on spp. of Scilla, Sesamum, 


i Bignoniaceae and Rubiaceae ; by I. Banerji and his associates on some 
Zingiberaceae, Araceae, Pontederiaceae, Leguminosae and Cucurbitaceae ; 
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6. CONCLUSION 
Ladies and Gentlemen, 


I have tried to show as far as possible and briefly the į aie 
the study of systematic botany and also to what adena the sani A 
| can use the pertinent data from various allied branches of botany in the 
| solution of their problems. The criticism which used to be levelled against 
| systematists that they were not sensitive to new points of view and advances 
i in allied fields is no more valid, although there was justification for it Sa 
“¥ thepast. (Goodspeed, 1950 and Lawrence, 1953). The under-estimation of 
taxonomy and hence lack of facilities for such work led to the stagnation 
and lagging behind of this branch compared with newer branches, like 
cytology and genetics, etc., leading to the acute shortage of trained 
personnel in this field. Plant science, like other sciences, has undergone 
such rapid development that there is a great need for closer co-operation 
between experts in various fields of botany. ‘To quote Prof. Bailey (1951), 
“we must now strive in botany, as in national affairs, to prevent a reversion 
to isolation and to intellectual encystment”’. As a matter of fact, we have 
to go beyond botany to take help from the data obtained in subjects like 
physics, chemistry and statistics. Although it is premature to foretell 
the results, chemical analyses of plant substances and serum analyses are 
expected to yield clues to relationships. All this shows the broadened 
scope of the new systematics. 
| 
jS 
$ 


Propaganda in favour of one line of research against others cannot take 
us far. There is no need for any antagonism between the pursuers of 
vatious branches of botany. Let us, therefore, cut the barriers and proceed 
With proper understanding and in close co-operation with one another. 
I am sure this will lead to mutual benefit and will go a long way in the 
Progress of botany as well. : 

‘ There is much scope for systematic researches in India. The Boteni 
Survey, Research Institutions and Universities all can play their pan 
Besides the need for a revision of the various floras including Hooker's 
Flora of British India’ and ‘Cooke’s Flora of the Presidency of Bombay a 
there is a very pressing need for the preparation of regional floras. 


Fr. Sante iG have discussed these matters 
antapau (1952) and Janaki Ammal Cea “s hope that the newly 


s utmost to offer facilities 
of systematic 


p ame length and I endorse their views. 4 
> yaccuised Botanical Survey of India will try it ee 
Workers engaged in this field and thus revive the s 


otany in India and give it the status it deserves. 
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SECTION OF ZOOLOGY AND ENTOMOLOGY 
President: —M. L. Buara, Ph.D., D.Sc., F.N.I., F.Z.S, 
PRESIDENTIAL ADDRESS 
ZOOLOGICAL TEACHING AND RESEARCH IN INDIA 


INTRODUCTION 


I thank you for the honour you have conferred upon me in electing 
me as President of this section. Fully conscious as I am of my limitations, 
I seek your indulgence in overlooking any obvious shortcomings in the 
presentation of my address. 


In selecting a suitable subject, I had to choose between the usual 
custom followed on such occasions of either presenting an account of 
personal contributions in a particular field of Zoology on the one hand, 
or on the other to deal with a subject of general interest, as was done by 
some of my distinguished predecessors. I have preferred to follow the 
latter course, since I felt that the subject of my own field of study might 
have appealed only to a small section of the members attending the session. 
I have, therefore, decided to speak on certain general considerations 
relating to zoological teaching and research in India. Ihave thus taken 
the opportunity of expressing my views on a subject over which I have 
pondered for many years, and which is of special importance in connection 
with the future development of zoological studies in the country. 


I have kept teaching and research together as I advocate most strongly 
the combination of the two. Unfortunately in India there has been ā 
marked tendency towards a divorce between research and teaching which, 
iN My opinion, is undesirable. 


Tt is unfortunate that as compared with other sciences, Zoology has 
progressed the least in this country. Today’s a e OE een 
zoologists of India provides an opportune moment for inquiring into the 
causes of this arrested progress of Zoology in our country. Further, i 
order to be able to make plans for the future it is essential to take stock 
of our achievements in the past, as also of deficiencies both in teaching 
and research work and the handicaps against which the Indian zoologists 
have had to perform their duties. ; 


TEACHING OF ZOOLOGY 


Panjab was one of the earliest to i S 
: Drei introduce the teaching of Zoology 
up to the University standard. It developed teaching and research if 
Zoology under the able guidance of the late Col. J. Stephenson. The 
fact that many of the important posts in the field of Zoology in ‘India 
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Zoology Was also introduced in the Universities of Ca aces ae 
2 , 

| 
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[lahabad at about the same time as in the Panja AAA 
ee standard of teaching was attained in Madras n A pron 
Ramunni Menon and in Allahabad under the late Prof A. D. I aan 
- W. N. Woodland. The example set by thes . A. D. Imms and 
Dr. À y these universities was soon 
followed by those of Lucknow, Banaras, Aligarh and Mysore, and later 
Osmania, Andhra, Nagpur, Agra and Annamalai Universities introduced 
Zoology as a subject for post-graduate studies. To-day, out of 31 Univer- 
sities in India as many as 21 claim to have post-graduate teaching and 
research facilities in Zoology. = 
\ It may perhaps be gratifying to realise that during the course of a 
y few decades there has been a great multiplication in the number of Zoology 
teaching institutes. Large number of zoologists are trained by these 
institutes, but itis sad to note that the standard of the product of 
these Universities has to a great extent deteriorated as compared to the 
standard of teaching that was earlier attained by some of the Indian 
Universities. I have little doubt that those of you who have a long 
association with the teaching of Zoology in India would generally agree 
with this view. It goes without saying that no remedial measures iu this 
respect are possible without a dispassionate inquiry into the causes that 
have led to this deterioration of the standard in the country. 

It would not only be most unkind but unjust on my part to apportion 
blame entirely on those who are responsible for the teaching of Zoology. 
In fact, in this country there is no dearth of people who possess potential 
capabilities of developing into first-rate teachers, nor is there any lack 
of sincerity. But, under the present system of education, there are many 
factors which stand in the way of the production of really competent 
teachers in Zoology. Further, those zoologists who have devoted their 
lives to the teaching of the subject are, at present, seriously handicapped 
by circumstances beyond their control. It is, therefore, my comida 
opinion that the fault lies, not so much with the teacher, as, with ae 
system of education and various extraneous factors not within his control. 


The nature of work that a scientist is required to undertake may us 
broadly classified into four categories: Basic research, applied gee 
eld work and teaching. ‘The early history of the develop Ama a 
Science reveals that those engaged on basic research work wee Di Be 
yY an innate desire to probe into the secrets of nature. he forces in 
applied research were motivated by the desire to mobilise the 


: who 
nature for the betterment of mankind. Thirdly, there Wee eee to 
Were engaged in the actual application of applied oe k of imparting 
the various spheres of life. Finally there was the tas 


X e and this 
nowledg ar Cant i -er the field of science aut 
ay ledge to others who were keen to enter tee e passionate 
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achievements in any field of science were of those who had, at an early 
age, felt a very strong urge to work in that particular field of Science. 
To-day, in this country the desire on the part of a young individual to 
take up Zoology as a career is seldom spontaneous. Study of Zoology i 
pursued for reasons other than a real and deep interest in the subject, 
This must be attributed mainly to the fact that we offer very little Scope 
to students to have any opportunities of studying Zoology at an early age, 
The students are not introduced to the subject of Zoology in the schools 
as in the case of sciences such as Physics and Chemistry. Moreover, there 
are very few well-equipped Zoological Museums in the country to stimulate 
the interest of the youngsters in the subject. In spite of all this a fair 
number of students all over the country take up Zoology as a subject during 
the course of their college studies. The reason for this is obvious. he 
rules for admission to the Medical Colleges lay down a knowledge of 
Zoology of at least the Intermediate College Standard as a pre-requisite, 
Therefore, many students take up the study of Zoology primarily with 
a view to qualifying themselves for admission into Medical Colleges, 
Those who fail in this attempt, have no alternative but to continue the 
study of Zoology as a part of their undergraduate studies. ‘The strong urge 
for medical profession, however, persists, as is evidenced by repeated 
attempts by some of the students year after year to seek admission into the 
Medical Colleges. ‘here are finally a group of frustrated students who join 
the post-graduate classes in Zoology, not by choice, but by the force of 
circumstances. ‘The first difficult task of the Zoology teachers, therefore, 
is to deal with students, majority of whom are poorly motivated. 

At the present moment, the selection of a career is based primarily on 
considerations of earning a decent livelihood. In this respect of all the 
sciences Zoology has the least to offer and as such it does not attract the 
attention of those who are likely to be successful in other spheres of life. 
Those students who are forced to study Zoology under the circumstances 
mentioned above, can look forward to a career in only a few lines, besides 
teaching. They join the teaching profession only as a last resort mainly 
because the low salaries of the teachers are far from attractive. ‘This 
perhaps does not apply to those who are lucky enough to be appointed 
directly as readers or professors in the universities, and as such are paid 
comparatively higher initial salaries. ‘Therefore, one of the evils of the 
present system of education lies in the fact that a number of discontented 
teachers in Zoology are entrusted with the training of fairly large number 
of pupils who do not Possess any strong impulse to learn the subject. - 


Zoology has grown into a vast science and it incorporates such diverse 


subjects as Morphology, Physiology, Embryology, Ecology, Palaeontology». 


Cyto-genetics, etc. There are millions of forms in which life exists to-day 
and there were equally large number of forms which existed in the past. 
Zoology, in a broad sense, includes detailed morphological physiological 
and embryological studies of these forms. A major problem that faces 4 
teacher of Zoology is to select out of this vast ocean of knowledge, a suitable 
course of studies which could conveniently be undertaken by the pupils 
during the short period of their under-graduate and post-graduate studies. 
There is, at present, no universal agreement on what should be include 

in the syllabus, and on the mode of Presentation of the subject. ‘The rest 

is that students who have obtained post-graduate decrees from different 
colleges develop different concepts of the subject. A particular 
aspect of Zoology that receives great importance in one University 
is treated lightly by another. Even the rules for awarding B.r°: 
and M.Sc. degrees vary from place to place. The duration of 
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the course of B.Sc. Hons. is two years at 
yeats at others. In certain places there is only a i ana ai 
f ee ayn) wa P Xai 
the end of a two-years course for awarding the M.Sc fee ae Be 
the aggregate of two examinations, one at the end of eee an 
other at the end of second year, js taken into account eee mE 
B ee “Dae te $ . Inm ; 
examination for M.Sc. degree is by written Papers as well as Becca S 
| some require only a thesis ; while others have thesis in addition t a 
| papers and practicals. ae 
| There are some teachers in Zoology who endeavour to introduce ` 
| specialization in one or more aspects of Zoology fairly early in the career 
| of a college student. They fail to appreciate the fact that the time available 
| to the student is just sufficient to enable him to grasp certain fundamentals 
Í and principles of Zoology and to have a general knowledge of the various 
i aspects of the subject. The attempt at an early specialization not only fails 
to bear fruit, but also leaves very little time for the student to acquire the 
knowledge of even the fundamentals. 


In some colleges the teaching of Zoology is confined mostly to morpho- 
logy in its pure form and very little attempt is made to emphasize the 
functional significance of various structures. On the other hand, there are 
extremists who have recently adopted the view that physiology should form 
a major part of the syllabus. ‘This view ignores the fact that physiology 
is in itself a specialized subject the understanding of which requires a fair 
amount of the knowledge of Biechemistry and Biophysics, and as such a 
comprehensive treatment of the subject is beyond the scope of Zoology 
syllabus for college studies. i 


_ The presentation of the subject matter often fails to create an interest | 
in the subject. Theoretical aspect of the training is given precedence over 
the practical aspect. In the very early days of the career of a student, he 
18 presented either with a detailed account of the classification of animal- 
life or with the names of the numerous parts that constitute the body of | 
One of the animals. To a beginner, then, Zoology means nothing more : 
than the ability to remember and to recognize the various bones and soft 
parts of the animal. ‘The great importance attached by some teachers to 
the learning of the names of the various structures creates an atmosphere, 
not of the learning of a natural science, but that of learning of a language 
vented by the zoologists. ‘The study of any particular animal form is 
usually not carried out in the background of the general principles of 
“ology, the effect of environment on the origin of the species, the economic 
a ottance of animal life etc. ‘The practical classes are utilised for nothing 
wore than giving an opportunity to the stud : 3 
À identify , and isolate AN eae organs from the dead bodeg anit 
y ery little time is devoted to the study of living animals with r ae 
f a locomotion, feeding, social behaviour, natural habitat, gr , 
tesDonse to various stimuli, etc. 
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libraries, and museums, knowledge cannot be imparted along proper lines, 
In the appointment of the staff, due attention 1s often not paid to the quali- 
fications of the candidate, resulting in the selection of teachers whose basic 
knowledge is not up to the required standard. Management in most cases 
is in the hands of those who have no idea of the basic needs of a Zoology 


Department. 

Since organised teaching of Zoology began in this country not more 
than 50 years ago, and research in Zoology only as late as the first decade 
of this century, we are naturally much behind the other countries, and 
even our knowledge of common Indian animal types is far from complete, 
We are, therefore, dependent for teaching Zoology on foreign text-books 
which deal mainly with the fauna of their own country. ‘This practice 
creates a great confusion in the minds of the students. In the teaching of 
Entomology, which forms a special part of the post-graduate course in a 
number of universities and is becoming increasingly popular, considerable 
difficulty is experienced due to the lack of suitable descriptive monographs 
on Indian Insect types. Even the detailed account of the common cock- 
roach, which forms the subject of study of a beginner in Entomology is 
either out-of-print or out-of-date. 

The difficulties of our teachers in Zoology are many, but they are not, 
to my mind, insurmountable, and I hope, you will agree with me that a 
proper appreciation of the problems of our teachers is an essential step for 
raising the status of Zoology in India. 


RESEARCH IN ZOOLOGY 


Success in Scientific research calls for several requirements. It is well 
worth inquiring as to how far these requirements are fulfilled in the case of 
our zoologists undertaking research work. First of all the research workers 
must possess certain basic qualities such as a passion for research, clarity 
of mind, thoroughness, sufficient imagination and intellectual honesty. In 
the absence of these qualities an individual cannot be expected to achieve 
much in the field of research, Research workers in the universities and 
institutes are often required to assess the ability of a trainee for research 
work, and it is not uncommon to find a junior being reported upon adversely 
not because of the lack of these basic qualities but due to his inability to 
produce a research paper in a prescribed period. On the-other hand, 
trainees with very little aptitude for research have often impressed their 
seniors by producing one or more research papers in a short time, irrespcC 
tive of the quality of the research work. Similarly in the judgement of the 
achievements of an individual in the field of research it has become 
gaematy to take into account, not so much the quality of research as its 
quantity. 


_ It is sometimes stated by those engaged on scientific research tha 
since most of the important discoveries have already been made we ang 


` not in the same advantageous position as were those in the past whe? 


there was still a great deal to be discovered. In my opinion it is more 
appropriate to say that most of the discoveries that were possible with the 
use of senses unaided by special instruments, have been made. ‘The preci 
sion that we have attained to-day in our instruments used for experimenta! 
work offers us greatly increased opportunities to delve into those depths 
which could not be approached with imperfect equipment available to oe 
predecessors. Therefore, in the present age, availability of the improves 
equipment is an important requisite for success in scientific research, 
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ast as precise as th 
m to. l Sortie nat Wy ose 
used by the previous workers. There is no doubt that very often equipment 


required for zoological work is not readily available to our young workers, 
| As is true of all the SISOS the equipment required for research in Zoology 
| is of two PEST ORS ae required for work of a routine nature which 
| every laboratory must have, and the other for work of a specialized type 
| In the past there were laboratories in several universities which A 
| deficient even in the simple equipment required for routine work, but 
i lately this deficiency is being overcome mainly through the financial aid 
¥ given by the University Grants Commission. The equipment needed for 
7. work of a specialized nature is usually expensive and its purchase has to 
be considered in the light of the financial position of a laboratory. It is 
the belief of some zoologists that research cannot be pursued on proper 
lines unless the laboratories are equipped with the latest type of highly 
specialized instruments. I am not inclined to agree to this view point on 
the ground that the availability of certain equipment in a laboratory will 
not necessarily make the workers use it. It is neither advisable nor feasible 
to allow highly expensive equipment to rot in a corner of a laboratory 
simply because it is hoped that one day a zoologist would feel the need for 
its use. An apparatus purchased without any proper plans for its use, | 
has occasionally remained inactive for a long time, and when after the | 
lapse of a few years somebody contemplates to use it, he is perhaps dis- 
appointed to learn that it has become obsolete. ‘The purchase of very 
elaborate and expensive apparatus required for specialized research work 
is justified only if suggested by one who is convinced that such an apparatus 
is essential and could be immediately put to use for the completion of a 
particular project. Once the genuine need for an apparatus has been deter- 
mined there should: be minimum delay in its procurement, as unusual delay 
in obtaining a much needed equipment has often damped the enthusiasm 
of a research worker, and retarded the progress of the work. 


Since success in zoological, as in other scientific, investigation 1s qele 
mined considerably by the methods employed, the zoologists a 
countries are always striving to improve upon these and Be me hl 
equipment with the help of Biophysicists and rane ar T 3 Ae 
impressed by the laboratory of Prof. Gray at Cambridge w eae of 
Up an elaborate equipment designed by him for studying th 
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access to many of the original papers, they have to rely upon incomplete 
information available from other sources. Such practice cannot possibly 
conduce to a proper grasp of a subject and often leads to nusiiterpretations 
of the ideas of the previous workers. 


Success of a young scientist in research work depends to a marked 
degree on the manner in which he has been trained for conducting research 
work. ‘The research conducted by a student for a post-graduate degree or 
doctorate often provides only the basic training in the methods of research. 
But the kind of training that is most likely to lead to the attainment of 
high distinction in research work is that which a junior scientist receives 
by virtue of his working as an assistant to a scientist who has distinguished 
himself in a particular field. Unfortunately such opportunities are hardly 
available to our young zoologists who are keen on research. Unlike the 
zoologists in other countries like U.K. and U.S.A. who have established 
several high class schools of research, the distinguished zoclogists in this 
country do not often train and inspire the pupils who could continue on 
the work carried out by their teachers during their life time. 


Another important feature of research organisation is the maintenance 
of a healthy relationship between its various members. The senior scientist 
must be able to guide and inspire the efforts of the junior. He must remem- 
ber that he has not only to train the junior but also should be prepared to 
learn from him. The junior scientist must accept the advice of the senior 
and give him his loyal and devoted support. He has, however, a right 
to expect that the senior would be kind to him and give due consideration 
to his ideas and work. How far this relationship exists between the various 
members of our zoological research establishments, I leave it to your 
imagination. 


_During recent years a number of Indian zoologists have had the oppor- 
tunity to visit zoological laboratories in foreign countries or to work there 
for variable periods. But it is sad to note that no serious thought, in the past, 
has been given to the fundamental questions as to what is the specific pur- 
pose for which our zoologists need to be sent abroad, the individuals most 
suited for such work and the minimum duration of their visits. We have not 
weighed the benefits derived from such visits against the time and money 
involved. I am personally in agreement with the - principle that con- 
tact of Indian zoologists with those of other countries not only gives them 
an opportunity to learn a great deal but also helps to broaden their outlook. 
But in view of our financial limitations it is imperative to consider whether 
the expenditure incurred on some of these visits could not have more 
usefully been utilised for other urgent requirements. As far as the training 
of our young zoologists abroad is concerned I feel that it should be res- 
tricted to cases where it is desired to train a zoologist in those aspects © 
zoological research which have not been so far developed in this country. 
The zoologist sent abroad for this purpose should be allowed to stay there 
for a sufficiently long period to enable him to undertake his work with 
confidence after his return to this country, Unfortunately in several cases 
zoologists sent abroad for the purpose find that the periods of their visit 
are too short for them to gain the requisite amount of experience in the 
special lines of work. Some zoologists could benefit a great deal from short 
visits to foreign countries, provided that they are SEO zoologists, Who 
have already had sufficient experience in reseaerch or teaching, and are 
thus in a position to discuss their problems with the workers in other 


countries. This consideration has not invariably been kept in mind 12 


the past with the result that some of the zoologists visiting the foreig 
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to the output and standard of zoological research in India 


Institute of Sciences, India According to this review the total number of 
papers published by all W orkers in Zoology up to the year 1938, is 663 

out of which 316 are by foreigners in this country and the fermen 347. 

by Indian workers. Almost all the Papers are of a high standard and are 

i published in standard foreign or Indian journals, A second report pub- 
¥ lished by Dr. Chauhan on research work done in India up to 1950, reveals 
f that extensive work has been carried out by a large number of young and 
i old workers on a variety of subjects. While some of these papers are 
commendable, others are merely short notes published in Current Science 

or Science and Progress, and a very large number comprises of abstracts 

of papers read in various sessions of the Indian Science Congress. Very 
frequently stray notes emerging out of some bright ideas are jotted down, 

and hastily published to retain priority and then forgotten ; they are seldom 
followed by detailed papers. It is evident from this that serious research 

in zoology has become a thing of the past and very few universities or 
institutes are engaged on any properly planned programme of sustained 
research. In universities, which have a record of valuable contributions 
towards the advancement of zoological research, a large proportion of the 
present day research programme comprises of work of the students and 
teachers for incorporation in their theses for the M.Sc. and Ph.D. degrees, 

but it is curious that a large number of these papers are never published. 

\ Besides other factors, insufficient financial aid and the meagre facilities 
available for reseaerch are to a certain extent responsible for the poor 
standard of research in the Universities. The zoologists in the institutes 

are much more favourably placed in this respect than those in the univer- 
sities. Nevertheless, certain slackening in the efforts by the institutes 

1S apparent from the fact that their more outstanding contributions wag 
made in the past rather than in recent years. Since the zoologists in me 
mstitutes are not usually burdened with the task of teaching aoa 
therefore devote all their time to research, it is natural for aS 2 a 
much better results from them than from those in the a A P 
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The research workers employed in the Zoological Survey of India are 
in a happier position than are those in other institutions not only because 
they can keep themselves occupied with routine wors besides research, but $ 
also because the sphere of taxonomic research with which they are chiefly 
concerned presents a vast and unexplored field for studies. There is no 
doubt that the Zoological Survey of India has contributed a great deal 
towards the advancement of zoological research in this country and has 
added considerably to our knowledge of the Indian Fauna. It continues 
to be an important research organization, though, for some reason or the 
other it has failed to maintain the past high standard of research. ‘I'he 
Indian zoologists have urgently felt the need of Fauna volume containing 
the latest information on all groups of Indian Fauna, and for this they 
have looked forward to the Zoological Survey of India for the past several 
years. It is hoped that this task would be completed sometime in the 
future. 


———— 


be GTR 


There are’many Indian research workers who do not seem to attach 
much importance to the publication of research papers. This is parti- 
cularly true in case of research conducted in the Universities for the M.Sc. 
and Ph.D. degrees. ‘The failure to publish the results of such research 
work, is apt to lead to an unnecessary repetition of work. It is some 
times urged that many of the research papers remain unpublished due 
to want of sufficient journals in the country. I do not endorse this view, 
since, as editor of one of the zoological journals I have often experienced 
difficulty in securing sufficient material for publication in the journal. 
Besides there is no dearth of other scientific journals in the country in 
which the contributions of the zoologists are readily accepted. I also can 
not agree with those zoologists who are of the opinion that we should 
not contribute to the zoological journals in foreign countries. - On the 
contrary, I feel that the zoologists, particularly the young workers in this 
country, should be encouraged to publish their results in standard foreign 
journals. ‘This would instil confidence in them and make them realize 
that. they are able to produce results of a standard comparable to that 
attained by foreign zoologists. 


Finally, I would like to emphasize the fact that we cannot hope to 
achieve much success in the field of zoological research unless the 
administrators incharge of public policy fully appreciate the importance 
of applied Zoology and are prepared to give adequate support for 
its development. Unfortunately Zoology in India does not oceupy the 
saine high place in the educational and research institutes as do the 
other Sciences. ‘This is because we have not yet acquainted the public 
With the immense possibilities of its applications in the various spheres x 
of human life. In spite of his very close association with other living i 
beings it is surprising that the common man in this country should be 
so ignorant about zoological matters. It is up to the zoologist to diffuse 
zoological knowledge amongst the public and to remind the common man, 
that in his every day life animals are his friends as well as his enemies. 
They form important sources of our food, and they are not only our 
competitors in regard to our food sources, but also destroy a large quantity 
of our food resources. They are the means through which we better out 
health, and they constantly threaten to destroy our health. ‘They form ay 
the raw material for many of our amenities, and they destroy our | 
belongings. ‘They live side by side with us as our faithful pets, and they 

fatally attack us as would our bitterest enemies. 
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ACHIEVEMENTS IN THE FIELD OF Zoorocy 


Perhaps the most effective weapon for encourasine i 
ag g 

ieee rita a I couraging our young zoologists 
is the re f tne accomplishments that some of our older zoolo- 
gists have to their credit. These achievements have not only indicated 
to the budding zoologists the correct path to follow, but have also to some 
extent helped in convincing the common*man of the immense scope for 
practical applicability of Zoology in various spheres of human life. 


Several foreign zoologists rendered valuable services towards the 
progress of zoology in India and we remember with great reverence the 
names of Stephenson and Annandale for their fruitful efforts towards the 
cause of zoological teaching and research in India. Names of Lefroy and 
Fletcher will ever be remembered for the extremely important work they 
carried out in India in the field of Entomology. Lefroy’s well known 
book entitled, ‘Indian Insect Life” will continue to guide the Indian 
Entomologists for many years to come. 

Late Prof. B. L. Bhatia, with very limited resources at his disposal 
established a school of Protozoology at Lahore. He is the only Indian 
to have studied and compiled the Indian Fauna on Protozoa: Besides his 
popular text-book of Zoology which continues to be the standard book for 
Intermediate Classes, he wrote books in Physiology and Hygiene which 
serve a useful purpose for studies in Schools. 


Late Prof. K. N. Bahl, established a school of morphology at 
Lucknow. His personal researches in the field of morphology were well 
recognised all over the world. He was the first teacher to realize that 
all was not right in the laboratories and the class work, where Indian 
animals were dissected and studied with the help of foreign text-books. 
This practice often created confusion in the minds of both teachers and 
students. In his Presidential address to the Zoology Section of the 1924 
Indian Science Congress he stressed the importance of preparing Indian 
Zoological Memoirs of the L.M.B.C. type, on Indian Animal types. The 
late Dr. N. Annandale and almost all zoologists greatly appreciated this 
idea of Prof. Bahl, and he succeeded in preparing eight such memoirs 
on different Indian animal types. The great good these memoirs have 
done in the teaching of Zoology in India is well known to every one 
present here. Each memoir took 3 to 4 years to complete, and haying 
remained in close association with Prof. Bahl, I know too well the labour 
this work entailed. Prof. Bahl’s name will ever be remembered for this 
great service he rendered in the matter of teaching of Zoology, and every 
effort should be made to keep the memoir work going. 


Dr. Baini Prashad held charge of the Zoological Survey of India for 
a number of years. He maintained a high standard set by his predeces- 
sors Dr. Annandale and others. He was later responsible for a Soa 
of the development of fish and fisheries in India. It did not a e im 
long to convince the Ministry of Food and Agriculture about t T ae 
good he could foresee in such a scheme, which is broadly for the deve D 
ment and utilization of fish and fish resources in India, and he ae 
in establishing a number of Fisheries Stations dealing with fres ee Bs 
estuarine and marine Fishes. ‘The work and activities of hes S atone 
are Well known to us all, and we feel happy to watch the me ee 
of work that is being maintained at Mandapam and Barrackpore. Agee 
Scheme is highly spoken of by the visitors from foreign county. Ae 
his retirement, he rendered good service 110 cona GR m A 
reorganization of Fisheries Department of the State of West Bengal. 
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Ministry of Education bas entrusted to Dr. Prashad and his colleagues 
the task of preparing Hindi Terminologies in Zoology and medical subjects. 
which in the course of time will be adopted all over India. : 


Dr. H. S. Pruthi, an entomologist of repute, gained the highest 
distinction of the University of Cambridge and realized at a very early 
stage the great damage that was being done throughout the country by 
insects to crops, stored food and other objects. He succeeded in develop. 
ing a Plant Protection Scheme, under the Ministry of Food and Agri- 
culture, which has done tremendous good to the country, and created 
opportunities for a very large number of entomologists and technicians who 
are busy in control measures against the insect invaders. We know too 
well the great part this organisation has played in helping to solve the 
food problem by. protecting crops and stored grains from insects. This 
organisation has also received great appreciation from foreign visitors. 


CONCLUSION 


I am aware of the fact that in addition to those responsible for 

outstanding achievements in the field of Zoology, there are others who 
have made creditable efforts in promoting research or teaching in their 
respective spheres. To these zoologists, some of the statements made by 
me with regard to my impressions of zoological research and teaching in 
India, may appear to be too dogmatic. However, I think that most of 
you here have little doubt that the system of zoological teaching and 
research in this country is not as we would like it to be I have touched 
upon only some of those obvious drawbacks in the existing system which 
have attracted my attention. It is likely that you may have much more 
to add to what I have said. In finding a solution for the specific pro- 
blems facing the zoologists to-day, the only feasible line of approach is 
by suggesting suitable measures the implementation of which may be 
expected to yield the desired results. Without the active help and 
co-operation of all present here to-day, it is not possible to find solutions 
for many of the problems briefly referred to above. All that I can do at 
this stage, is to make a few suggestions on general rather than specific 
lines. 
_ Our first task is to stimulate the interest of common man in animal 
life. Some of the methods for achieving this are the introduction of 
Zoology as a compulsory subject in the schools, establishment of Natural 
History Museums, Zoological Gardens and Aquaria in various towns, and 
the organisation of bird watching, natural history and other societies fot 
popularization of Zoology as a hobby. Popular books and cinema films 
dealing with animal life could be made available for the general public. 
It Should also be possible for the Zoology Departments of colleges and 
universities occasionally to organise exhibitions for the public. 


The present system of teaching and examination needs to be revised. 
Uniformity in the syllabii for college studies and modes of examination is 
an urgent pre-requisite. More stress on field studies would considerably 
enhance the students’ interest in the subject. The study of morphology 
should be much simplified and rendered less monotonous by stressing the 
relation between structure and function. Teachers for the Intermediate 
and B.Sc. classes, who often find it difficult to keep abreast with the 
latest advancements in Experimental Zoology, would be greatly benefitted 
by refresher courses in the universities, to acquaint them with the latest 
developments in zoological apparatus and technique, 
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The part played by the Indian Zoolo 
of Zoology in India is well known 
tinuation of work started by Dr. Bahl. 
of teaching is that of text-books written 
almost impossible for any one zoologist 
expanding field of zoology, it is advisa 
different branches are dealt with by author 
of their subjects. 


gical Memoirs in the teaching 
to require justification for con- 
Another requirement in the line 
by Indian authors. Since it is 


With regard to the manner in which we could raise the standard of 
zoological research in this country I have very little to say. Opinions 
differ on the question of how best we can organise research in Zoology. 
But there is one point on which, I hope, we are all in agreement, and 
that is the need for the establishment of schools of zoological research 
where a distinguished worker should have a number of assistants 
and students working on a particular field of Zoology. No amount of 
study of literature on any field of Zoology is as helpful to a young worker 
as his direct association and participation in the work of one experienced 
in that particular field. And it is the young workers of to-day on whom 
lie our hopes for the future of Zoology as a science in the country. 


To bring about a closer liaison between the various research and 
teaching institutes, the formation of a central organisation appears 
desirable. The essential task of the organisation should be to co-ordinate 
the work of individuals engaged on similar type of research problems and 
to encourage exchange of ideas, laboratory equipment, library books, and 
journals etc. 


Finally I would like to lay special emphasis on the need for adequately 
equipped libraries. In demanding financial aid for both teaching and 
research institutes, the need of the libraries must be given .top priority. 
It is impossible ever to consider the expenditure on books and journals 
as unnecessary or too much. 


I am grateful to you for giving me a patient hearing. I sincerely 
hope that in addition to all the plans you already have in mind 
for furthering the growth and development of Zoology in this country, 
you will also give a thought to what I have presented before you in this 
connection. I am confident that by sustained and collective efforts of all 
of us we will ultimately succeed in raising the status of Zoology in India 
and thereby provide greater opportunities to zoologists to serve our 
countrymen through a knowledge of the science of animals. 


17 
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it with one’s own eyes the things as they occur in nature, as they gradually 
evolved or developed, or as they came into existence with the gradua 
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MUSEOLOGY AND ITS PLACE IN THE STUDY 
OF ANTHROPOLOGY 


LEARNED FRIENDS, 


and Archaeology of the Indian Science Congress Association, and I greatly 
appreciate the honour you have done me and I hope to discharge my 
duties in a manner acceptable to you. In accordance with the established 
ptactice, I deein it a great privilege to deliver an address on this occa- 
sion. I have chosen the subject ‘Museology and its place in the study 
of Anthropology’, for this. 


The progress of man stands on the spread and acquisition of know- 


ledge, and as such the education of the people is.one of the most 
important functions of the State today. Universities have been set up 
and schools have been established all over the country for the benefit of 
the people. But what we learn from books, in the schools, colleges and 
universities, are nothing but acquisition of knowledge of the records. All 
the past happenings of the world and the deeds of man are recorded in 
books and we have thus a theoretical approach to History. In the teaching 
of Scientific subjects laboratories are set up, where the student has the 
opportunities of visual display and manual technicalities leading to 
a clearer grasp of the actual happenings. But this is not possible in the 
case of every branch of study. In the case of geography we may present 
before the student maps, globes, and other geographical charts, etc. But 
even this is incomplete for the comprehension of geography. A sphere 
can in no way be depicted on a plain surface, and maps are only a poof 
apology for the study of the world’s surface. While in studying various 
other conditions of the earth maps are of little use. So for a better study 
of geography it is considered necessary to provide every institution with 
a geographical museum. 


I address you today as your President of the section of Anthropology 
} 


Thus we find the necessity of having a museum. Its function and 


importance are many. Though its actual growth and development is only 
a recent thing, it may be regarded as old as human civilisation. ‘There 
are various things which grow spontaneously, but the real importance 1 
realised only when they are sufficiently old. Museum may be regarde 
as one such thing. 


Today the educative value of a museum cannot be exaggerated. To see 
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development of human activities, or with gradual evolution, is the best 
method of study and comprehension and this is admitted on all hands. So 
almost every university in: the world today has already started or is at 
least seriously taking up the task of setting up a museum of its own 

The word Museum* is derived from the Greek word Mouseion which 
means the seat of the Muses. The name museum indicates a temple of 
the Muses. Greek mythology tells us that the Muses were the daughters 
of Zeus, the Greek Jupiter’ They were born in Pieria at the foot of 
Mount Olympus, the mountain of the gods. Nine of them were regarded 
as divinities who presided over arts and sciences. 


We find the word Museum used in its original sense in the Alexandrian 
Museum,—a temple house dedicated to the Muses, the godesses of learning. 
Important collections of manuscripts, products of arts and crafts were placed 
under the charge of distinguished scholars there. Scholars from different 
countries used to gather there to learn at the feet of the famous masters 
whose names have not yet been forgotten,—Ptolemy, Hero, Euclid and 
others. 


The Hindi name for a museum is A jab-ghar (wonder house) or Jadu- 
ghar (magic house). The names clearly indicate that the public have no 
idea that a museum is not merely an Ajab-ghar or a Jadu-ghar but a 
veritable treasure house of knowledge, stimulating the spirit of research 
and helping education in all its phases. 


After the destruction of the Alexandrian Museum nothing was known 
for long of any attempt at establishing an institution like it anywhere else. 
The oldest surviving museum established on a sound basis is the Ashmolean 
Museum at Oxford. Elias Ashmole, an English antiquarian, was born at 
Lichfield on May 23, 1617. He became a solicitor. As a member of the 
College of Heralds he wrote ‘The Institutions, lands, and ceremonies of 
the order of Garter’ in 1672. In 1677 he presented to the University of 
Oxford the first public collection of antiquities in England, now preserved 
in the Ashmolean Museum. Apart from this, the first great and typical 
museum. was the British Museum, established in the year 1753. The 
Parliament granted a sum of £20,000 for the purpose. Dr. Boulton has 
remarked that ‘‘among modern museums of national standing the 
British Museum takes a foremost place”. Much later the Fitzwilliam 
Museum of Art and Archaeology was established at Cambridge and it is 
now a department of the Cambridge University. 


We know that the origin of modern museums is found in the 
Renaissance of Europe. ‘The revival of interest in the classics led to an 
interest in the relics of classical antiquity which impelled individuals to 
collect them. The growth of curiosity arising from the Renaissance led 
to the collection of materials connected with natural history. and selene 
Towards the latter part of the sixteenth century and the beginning of the 
Seventeenth in the collection made by princes, nobles, or humanists, may 
be found not merely the prototypes: but actual beginnings of some of t r 
&reat museums of today.: Thus the museum of Bologna may pe, a 
back to the collections of naturalist U. Aldrovandi from 1527 to 1605. a 
armours and coins collected by Ferdinand II at the end of the sixteen ‘ 
century are also unique for a museum. For the most part great ne 
of Europe owe their origin to the royal and princely collections whic ip 
the course of political changes have become the property of the grea 
kingdoms and republics of today. The museums belonging to munici- 


aia 
* French—Mufee; German—Museum ; Italian—Museo. 
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palities must be added to these which are, for the most Part, the outcome 
of the nineteenth century. 5 

Outside the British Isles the term Musee or Museum is applied to 
galleries which are devoted to art collections. But in the British Museum 
the term Museum is almost exclusively confined to collections of natura] 
scientific, historical or literary curiosities or objects of interest, : 

Museum, therefore, is not a modern innovation. ‘The first one as 
already mentioned is said to have been established in Alexandria in 283 B.C, 
Even evidence of a kind of museum in Babylon, dating considerably earlier, 
has been gathered from a number of museum exhibits found there, 
During the Middle Ages museums were in a state of suspended animation. 
Though there might have been small private collections of curiosities, yet 
they were viewed only as such and were not treated like the collections in 
our modern museums. 

The functions of a museum are mainly educational and cultural, and 
not merely housing collections of curious objects, as the Hindi word 
Ajab-ghar or Jadu-ghar might suggest. ‘Thus the importance of a museum 
is twofold :— 


It is—1. A place of work for the scholar. 

2. A place of instruction for the general public. 

Dr. Boulton says, ‘“I'he Museum is a veritable treasure-house for every- 
body who thinks beyond the every-day matters of human life. The wisdom 
and experience of the world are stored up there, and no thoughtful person 
should leave its door without gaining something from a visit. 

“The Museum is a picture book of the history of man, and to study 

it is to enlarge one’s comprehension of what man has done and what man 
can do. The Universe of man like ‘the Universe of nature, extends its 
boundaries daily before our eyes ; and it is in our museum that the story 
is displayed for the visitor to come.” 
i; Sir Frederic Kenyon, a former Director of the British Museum, says, 
‘Museums make a man more aware of the world he lives in, of its extension 
in time and space, of the materials of which it is composed, of the trees 
and plants with which it is covered, of the animals that have inhabited 
it from the earliest times, of the activities of man, of his achievements in 
craftsmanship and art. It illustrates written history and enlarges a man’s 
conception of the possibilities of his race ; so it plays its parts in enlarging 
his mind, in multiplying his interests an 


din making him a good citizen.” 
Dr. Goetz of the Baroda Museum~has pointed out in his-article ‘Art display 


in the Baroda Museum’, —“Every museum fulfils a threefold task: The 
collecting of objects of documentary interest, research based on the latter, 
and finally visual education by means of identified and classified objects. 
Only when all these three tasks are fulfilled, a museum can claim to be 
a valuable public institution”. Dr. Douglas Allan has said, “Our task is 
to collect, to preserve, and to make available for study, not only today 
but also tomorrow”. ; ; 

During the last century progress has been systematised and museums 
ae acquired a recognised place in the educational life of the civilise 
people. 

The services of the museum to the general public are threefold :— 

1. It stimulates curiosity, the ratification of which increase 
knowledge. : 

2. In some of its departments it ministers to aesthetic culture. It 
opens before the visitor the beautiful products of nature and of art. 
shows him what man has been able to create, out of clay, stone or metal, 
or by the use of pigments, and so gives him means of training his taste 
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and developing a cultivated appreciation of the beautiful - 
in a world where so many live in the midst of crowded 
no account be minimised. 

3. It provides recreational, intellectual and aesthetic enjoyment 

The educational service of a museum is, or sh 
passive but active. It is not enough to build and st 
leave the lay public to find out its value for themselves. Markham and 
Hargreaves in their report (The Museums of India) say that “Museums 
provide opportunities for: visual instruction which is more di 
and more lasting than oral instruction”, 

The first museum collection in India began in 1796. ‘The Asiatic 
Society of Bengal founded in 1784, decided to house suitably in Calcutta 
the exhibits it had accumulated. In 1814 the society was able to establish 
proper muscum, since known as the Indian Museum, under the care of 
Dr. Nathaniel Wallich. The museum was divided into two sections :— 


1. Archaeology, Ethnology and Technology ; 
2. Geology and Zoology 
Meanwhile in other parts of India the idea of museums sprang up. 
In 1819 efforts were made to establish a museum in Madras, but it took 
a long time to materialise it on a sound basis, i.e. 1851. When the museum 
was first established it was intended to be a ‘central’ one with branches 
and by i856 six local museums were established at Rajamundry, 
Ootacamund, Mangalore, Coimbatore, Cuddalore and Bellary, under the 
care of General Cullen. ‘These branch museum were not much appreciated 
and in 1861 all were closed down excepting the first oine. 
In 1851, the Victoria Museum at Karachi was established by Sir 


a service which, 
ugliness, can on 


e direct, impressive 


* Bartle. A few years after (1854) the Pathology Museum, Grant Medical 


College, Bombay, the first Medical museum in Asia, was opened. In 
1857, the Trivandrium (Napier) museum was established and an embryonic 
general museum (Victoria and Albert Museum) in Bombay first threw 
open its doors. 

It was not until 1863 that museums were established in Lucknow 
(The United Province now Uttar Pradesh Provincial Museum) and 
Nagpur (Central Museum) and in 1864 the Provincial Museum (Central 
Museum) was, in Lahore. After this, other museums were born gradually 
at Bangalore (Mysore Government Museum), in 1865 ; Fyzabad, in 1867 ; 
Raipur, in 1875 ; Trichur (State Museum), in 1885 ; Udaipur (Victoria 
Hall Museum), in 1887 ; Jaipur (Albert Museum), in 1887 ; Rajkot (Watson 
Museum of Antiquities), in 1888 ; Poona (Lord Reay Industrial Museum) 
in 1890 ; Baroda (State Museum and Picture Gallery), in 1894 ; Bezwada 
(Victoria Jubilee Museum), in 1894 ; Bhavnagar (Barton Museum) in 1894 ; 
and ‘Trichinopoly (Natural History Museum of St. Joseph’s College) 
In 1895, : 3 

The twentieth century dawned, Lord Curzon was the Viceroy and 
there was an outburst of activity for establishing archaeological museums 
all over the country. The museums were established at Baripada, in 1903, 
Sarnath, in 1904 ; Agra, in 1906 ; Peshwar, in 1907 ; Chamba, in oe 

hpur, in 1909 ; Delhi (fort), in 1909 ; Khajraho and Gwalior, in MA ; 
Bijapur, in 1912 ; Dacca, in 1913 ; Lahore, in 1928 ; New Delhi, in 1929 ; 
Calcutta (Asutosh Museum of Indian Art, Calcutta University), in -4 

In India and Pakistan, there are now altogether 120 museums to y 
for a population of 432,000,000. Germany has the maximum DHE g 
museums in the whole world—1,700 for 66,000,000 people. Next oe 
Germany, the United States of America has 1,400 for 127,000,000 peon 

hen comes Great Britain including North Ireland 730 for 46,000, 
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people. Turning our glance to the East, we find that Japan possesses 200 
museums for 84,000,000 people, while Egypt has 16 museums for 
14,000,000 people. 

A comparative table consisting of country, population, number of 
museums and average population per museum, is shown below :— 


Countr, Population No. of Museums Ba e 
y (Approximate) per museum 
Germany” ... 66,000,000 1,700 39,000 
U.S.A. ... 127,000,000 . 1,400 91,000 
Great Britain ... 46,000,000 730 63,000 
Russia ... 108,000,000 728 150,000 
France ... 41,000,000 650 64,000 
Italy ... 43,000,000 420 102,000 
Japan ».. 84,000,000 200 420,000 
Egypt ... 14,000,000 16 875,000 
Indiat ... 432,000,000 120 3,600,000 


* Figures mainly from the ‘Reports on the Museum of India’, 1936, page 3, and 
from personal information, : : 
+ Some other small museums are in existence but they are not fully recognised. 


In proportion to its population India lags far behind the advanced 
countries of the world in having museum institutions. Apart froth the 
archaeological museums at sites, original ones will be fewer still. We are 
yet to realise the great importance of these institutions. A closer 
co-operation between a museum and an academic institution is necessary 
and desirable for the interest of the people of India. In America an 
academic institution has a museum attached, and where no museum is so 
attached, the academic institution maintains a regular closer relationship 
with a museum. In India we are no doubt handicapped in various ways, 
but smaller beginnings are never unwelcome things. 

India possesses mainly three types of museums, they are— 

1. Historical, i 
2. Artistic, and 
3. Economic. 


Of these three, Historical rather archaeological objects and Artistic museums 
are widely distributed all over the country. They are mainly of academic 
value. They do not serve the purpose of any practical utility of the people 
who daily visit these museums. Historical objects of a museum do not 
make a permanent impression on the minds of the people in general but 
awaken only temporary feeling of curiosity. The artistic objects of the 
museum create some impression at their sight but these do not serve much 
practical interest of the people either, 


The main problem with which the people of India are faced today iS 
their economic problem. ‘That is why in India priority should be given 
to Economic Museums. Historical and Artistic Museums should be 
organisd at the centre or at the provincial headquarters, but Economic 
Museums should be scattered throughout the country for the education ° 
our masses, who are mostly illiterate still, 

The function of the Economic museum should be to spread knowledge 
about the modes and methods of living centering round the essential obJe¢ 
i.e. food. Human energies are first devoted to securing food, then sheltet 
and lastly protection. This is not only the case in the modern world wit 
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civilised men, but also with the primitive people. In Economic museum 
the knowledge about the past and existing methods of fishing, agriculture 
commerce, industry of different parts of India with reference to the other 
parts should be exhibited. It is Suggested that there should be three types 
of museums : — 3 

1. CENTRAL, Museums—should be organised at the Provincial head- 
quarters. Hach museum should have a board of research scholars to carry 
on work in different branches of museum activities. : 


2. Loca Musrums—should be organised by the District Boards, 
Municipalities and if possible by the Union Boards and should be at their 


headquarters. These museums should work in full co-operation with the 


central museums particularly on terms of loan and exchange of objects 
between the two. 


3. Mosme: MusreumMs—should be organised by the central museums 
in close co-operation with the local museums, There should not be per- 
manent stations for these museums. These museums will move from one 
place to another particularly at the centres of arts and crafts and places of 
fishing, agriculture and commercial and industrial importance where there 
is no local museum. ‘The centres of the halting of these museums should 
be the market places, Dak bungalows or rest houses, police stations and 
sometimes they may be in tents in the open field of a school compound. 
In these museums only selected objects for the locality should be exhibited. 
Further selection of place, and details of objects should be left to the 
discretion of the board of research scholars of the central museum. 


Industrial museums in special localities will be of immense benefit 
to the people. Very few of us can claim to have seen a piece of the famous 
ancient Dacca muslin. A museum specially set up at Dacca to exhibit 
the gradual development of that wonderful texture and a general view of 
the fabrics produced in other parts of the world, so that visitors might 
acquire a comparative idea of its excellence, might lead to the revival of 
the industry. Similarly clay model works of Krishnagar call for a museum 
there. ‘There are many localities producing excellent articles of brass, 
bronze or bell metal. ‘These industries. can also be stimulated by means 
of the establishment of local museums. Even museums for agricultural 
implements and production are not in any way unnecessary in this vast 
agricultural country. ‘The gradual growth of agriculture from the earliest 
times to the modern scientific age may be exhibited to the great benefit of 
the people and it may lead them to further improvements along the line. 

During my last tour in Jessore (Now Rast Pakistan) I particularly 
Noticed the dying condition of the fishing industry. Eastern i 
Faridpur, Khulna and the adjoining portions of the country abound in the 
argest variety of fishes. A properly organised aquarium somewhere in 
this area, as a department of museum exhibition, will be of immense valg 
to the people in general and fishermen in particular. A systematic stu y 
of the growth of the different kinds of fishes, their seasons of breeding pa 
egg laying ete., is essential for fish cultivation and its prosperity. ) i 
Poor ignorant fishermen of Bengal are being hurled headlong down inte 
the abyss of destruction owing to the want of any. proper knowledge of 
ish cultivation. Thus the zoological side is not overlooked. : 

Notwithstanding all-round difficulties, it is not too much to expect 
that our local-self-governing institutions—the District Boards, the Munici- 
Palities and the Union Boards will take lead in the matter. They may not 
Organise fully developed museums all at once, but they may panate e 
Soil and plant the seedlings within their jurisdictions and carefully nurse 
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them into healthy plants, which in course of.time will spread their cooling 
shade over the people. 

Today the lack of technical staff is one of the weakest links in the 
museum services in India, and this frequently prevents even ordinary 
maintenance work in museums of India. So museums all over India should 
have trained personnel for carrying out museum work properly. ‘Training 
for collection of specimens, packing, labelling, cataloguing, cleaning, pre- 
servation, reconstruction, and exhibition should be given to these ‘per. 
sonnel. ‘The central museum as suggested above, should organise both 
theoretical and practical classes for training candidates for museum work, 
Besides these, stress should be laid more on the applied aspect than on the 
academic. Under the guidance of the board of research, cinematographic 
shows can be arranged and propaganda booklets published to teach the 
people how to adopt new methods for the improvement of agriculture and 
of local industries. 

For the existing museums in India the following may be suggested :— 

1. Central museum with co-ordinated smaller units. 
2. Technical departments to be adequately represented. 
3. Efforts to increase the cultural and educative value of museums, 


The fourth report to the Lord Commissioners of the Treasury of the 
Standing Commission on Museums and Galleries was published on Ist April 
1954, London. 


The suggestions are :— 


1. ‘The first of these is the need for museums to progress and not 
remain static, and for this more space, more money, more 
staff are continually required. 

2. “The second issue is the need to gain full acceptance for museums 
as ‘part and parcel’ of education and not merely a ‘tepid 
general recognition of the fact that they contribute something 
towards’ it. 

3. “The third issue is the possibility of setting up a body on the 
lines of a University Grant’s Committee.” 

These suggestions should also be implemented in India for the museum 
institutions. 

In India the maintenance of museums is limited to three types only. 
In these days of science, Science Museums should also occupy a special 
place. We are popularising science among our masses, but why shoul 
we not have Science Museums for our people? A science museum shoul 
represen! ait -tie™ branches of science. 


-- Museums are ane of the major limbs of our education. It can be said 


that education is the responsibility of the school, college or university a” 
that training is upto the museum. Mr. V. L. Devkar has justly remarke 
“This is true as far as ‘it goes but does not bring out the fact that there 
should be education at ‘the college or university in what lies behm 
museum methods, as well as in the subject matter of Art, Science or History, 
and that there should be training at the museum in the curatorial use © 
scholarship as well as in the methods of administrative, educational and 
technical work pertaining to the museum.” Academic institutions do 2° 
give practical facility to the material world, The teaching of Anthropology 
in the university gives a broad tased ‘knowledge of the physical an 
cultural aspects of Man pertaining to*research activity of different aspects 
of mankind but that teaching is not properly calculated to make a thorous 
acquaintance with different groups of men and their practical and applie 
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aspects by collection and preservation. This is one of the important func- 
| tions of a museum. So the educational facilities offered by a museum 
: should result in a successful teaching of'the various subjects by the collec- 
tion in a museum. ‘This can be done systematically by the department 
of Museology. 

Museology is a coined word which finds frequent use in English 
language. It means the science of museum i.e. the methods of cleaning 
preserving and arranging museum specimens, 

The subject museology is of recent origin. Some of the American 

| Universities have already started the course of study. The University 
of Iowa was the first to lead this course in 1908. Since 1920, the number 
of places where this course has found place, has grown to 17. In 
America there are at present nine such training centres. ‘The New York 
museum and the University of Wisconsin are now running this course 
of training. In Harvard University museum training is imparted to 
students with the help of Fogg Art Museum. The Museum Association 
of London has opened a diploma course in Museology. 


Museology is a subject of comparatively recent growth in India. It 
is practically in the embryonic stage. Its pressing demand has attracted 
the scientists in recent times. The object and scope of the subject are 
of utmost importance in order to study human civilisation. ‘The different 
phases of human civilisation have been recorded by their arts and crafts 
that can stand the inroads of nature for all times to come. 

Museology under the name of Museum Method was introduced in Ps 
the curriculam of the Post-Graduate classes in Anthropology of the 
University of Calcutta, as a special paper in 1936. Mr. T. C. Das drew 
up the syllabus and commenced work with me. Later on Prof. K. P. 
Chattopadhyay joined the University of Calcutta as the Head of the 
Department of Anthropology, and began teaching the subject jointly with 
me. It was under the auspices of late Dr. Syamprasad Mookerjee that a 
laboratory attached to the Asutosh Museum of Indian Art, Calcutta 
University, was opened in 1941 by Mr. D. P. Ghosh, the curator of the 
museum for the spread of the knowledge of the much needed science 
of Museology. Later on a proposal was made to open museum training 
classes but unfortunately due to the international situation the proposal 
could not be given effect to. In December 1954 the Department of 
Anthropology, Calcutta University started a certificate course on Museo- 
logy for a period of three months. Besides these, the Maharaja Sayajirao 

| University of Baroda also started a department for imparting post-graduate 
| training in Museology in 1952. ; 
| Museology is R divided into two broad sections : (1) arrange- 
ment and (2) preservation of museum specimens. Besides these two, 
collection of specimens from the field and storing them in the museum 
house before arrangement for display are also taken into full consider ae 
i For the collection of specimens one has to go to the field a 
| contact the people concerned. For the collection of natural specie ae 
the objects of Geology, Zoology, Botany) one shall have to ta e the ee 
of the people of the locality. But for the anthropological specter 2 
will have to make a closer relationship with the people. Prea tial 
tent or settling down in a village an anthropologist has to face the ee if 
Problem of contacting the people. ‘The sorting out process 1S Crucial to 


j success in field-work. First of all an anthropologist should begin to 


make friends with the people. j 
that no matter how different in somatic c e! 
People may be, there will always be some among 


18 


ield experience will soon teach him 
me Het or cultural habits a 
them with whom the 
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relationship will be close. Exclusive use of observation or entire reliance 
on one informant is not desirable. To take a walk through the village 
is helpful for the first day’s impression of the people. Curiosity will bring 
the people to one’s dwelling, contact will be established. Where such 
contact is not established, observation and casual conversation may, for 
some days, be the only source of information. Informants are essentia] | 
particularly for an anthropologist to collect specimens from the field. In | 
` anthropological field-work the conception and the approach derive from 
the fact that the problem is essentially human in nature. An anthropo- 
gist should talk with full affection to his friends among the people from 
whom he wants to collect his required specimens. 

The numbering of museum specimens is very essential. "The 
numbering is to be done immediately after the collection and that should 
be done with enamel sapolin in the case of wooden or bamboo specimens 
and Reeve’s waterproof ink for metallic and fabric specimens. After 5 
numbering with sapolin complete 48 hours, and with’ waterproof ink full 
72 hours should elapse before any treatment should begin. 

Storing of museum specimens also forms an essential part. ‘The store 
room should be a dry one and should have free circulation of air. If the 
specimens be not taken proper care of they will not endure long. 

Record-keeping of the museum specimens is also an essential thing 
in operating a museum. ‘There should be an Acquisition or Accession 
Book of the museum. Particulars should be entered in this book properly 
mentioning how a specimen has been received in the museum either by | 
purchase, gift or exchange. Acquisition number should always be | 
entered. These numbers should be consecutive and must not be confused 
With the classification numbers. 

| 
| 
| 


Arrangement of the specimens for exhibition in the museum should 
be done properly. Exhibition is perhaps the most difficult aspect of the 
subject. Things may be arranged either in order of their distribution or 
evolution. A particular thing should be so placed that its actual import- 
ance might not. be minimised by other things of the same nature. 
Arrangement of the specimens should be done in a way that would be 
teresting as well as educative to the lay people alive. 

It has been experimentally seen that casual visits to the museum are 
of little value and that circulation of odd specimens has many drawbacks 
particularly among the school students. In order to ensure permanent 
effect, a course of nature study should be established at the museum. 
School students should better proceed to the gallery where the following 
subjects should be illustrated :— i 
How animals move about ; 

How animals feed ; 
How animals protect themselves ; 7 
How animals care for their young ; 
Beaks and gills, wings and feet of the birds ; 
The vertebrate skeletons ; 
Life in the sea—Reptiles, snakes ; 
8. Friends of the farmer. 

; The explanatory labels should be brief and in simple language. The 
animals of different types of the locality should be exhibited and the 
labelling should be confirmed to the popular names of the species. P 

As there are different branches of study, different sections or depart- | 
ments should be set apart for the different set of collections. Chrono- | 
logical aspect of arrangements may be regarded as one of the important 
things to be borne in mind, specially in Historical and Archaeologica 


SYD EN GES ES WS) 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


SREP PTE PH REID Beran pear 135 
sections. The arrangement should be such that even a 
may be sufficient to give an idea of the gradual 
activities and of the evolution in nature. 

Besides, it is simply impossible for a 
or study the whole material culture of a given race or country. Museums 
enable such independent investigators to make a comparative study of 
such specimens and cultures. By means of a museum the whole culture 
of a country can be represented vertically or horizontally which serves 
a ready explanation of the whole thing even to a layman. casting a simple 
glance over it. Lastly, in a museum the records of a dying out culture 
can be preserved which are very useful for later studies. 

The specimens in a museum for Physical Anthropology should deal 
with (1) Ontology—from conception and embryonic evolution to maturity 
decay and death; (2) secondly, it should deal with Phylogeny—the 
development of species from lower form of life and the evolution of every 
part of its frame. 

In an Ethnographical museum the specimens may be arranged (1) to 
illustrate the culture history of mankind ; i.e. it should exhibit the evolu- 
tion of the different types and stages of material culture ; (2) secondly, 
in such a museum the distinctive characteristics of various races and 
peoples with whom the culture is associated should be demonstrated. 
Mural in the ethnographical gallery devoted to the aboriginals should be 
situated at eye-level and not immediately under the ceiling. 

When the material culture of a particular people is to be shown, the 
specimens should be classified on the basis of geo-ethnic groupings, i.e. 
systematic arrangement of the traits and specimens relating to a parti- 
cular culture should be made. ‘hey are as follows :— 


general survey 
development of human 


particular individual to collect 


I. Prime NECESSITIES. 


1. Collecting and digging out of food materials—Implements used 
and samples of food materials. 
Hunting—Implements used and the relics of hunting or games. 
Fishing—Implements used and the specimens. 
Cattle and poultry—Implements used and samples of products. 
Agriculture—Implements and samples of products. 
Habitation—Materials used, models and parts of shelter. 
Fire-making and cooking—Appliances, utensils and other house- 
hold objects. 
8. Dress and ornaments—Nature and types. x 
There are other objects which are also the parts and parcels in the 
life of a people. They are :— BS 
II. ARTICLES FOR comForT—without the articles of comfort, the primary 
necessities of life can not be fully realised. Such articles 
can be arranged in the following ways :— : 


onl ee ale CO 


1. Preparation of raw materials for food. 

2. Devices for preservation of fish. 

3. Oil press. : i 

4. Clothing, spinning, showing the materials, implements and 
products. 


III. — articles may or may not be needed in 
a ee aA They are the signs e, cultural 
development of a people and can be arranged thus :— 
1. Ornaments. ; 
2. Objects used in games, music, dances etc. 
3. Works of Art. 
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Besides all these, there are articles of religion which show the pecu- 
liarities of a people. 

In addition, there are articles which show the march of modern 
civilisation. They are :-— 
IV. ‘Transport—Methods and conveyances on air, land and water. 


V. Arts or Commerce—Materials prepared for commercial purposes, 
systems of exchange i.e. barter and gradual development of 
currency. 


VI. MEDICAL aipS—Indigenous products for medical purposes, gradual 
adoption of modern system of medical services by showing 
models of hospitals, dispensaries and clinics. 


VIII. Epucation—Traditional system of education by showing relics of 
books, manuscripts, etc. ; Models representing gradual adop- 
tion of modern system of education and also exhibits in the 
form of books, note books, black boards, globes, lantern 
slides and other aids of modern education which have been 
taken up by the people concerned. 

If the procedure of arrangement of the complete materials of the 
people is followed, a complete dynamic picture of the people concerned 
would unfold itself to any one. By this one will be able to learn the 
stages of cultural development and the trend of development of the people 
concerned. 

In the case of geo-ethnic grouping for arrangement the following 
should also be necessary :— 


1. A map of the area (concerned). 
2. ae and photographs illustrating the important aspects of 
ife. 
3. Models for actual specimens of house types and household 
objects. 
4. A systematic placement of other objects and their photographs. 
But in both cases (culture history and geo-ethnic classification 


of arrangement) a small hard paper or wooden pyramidal board for each 
specimen with the following notes will give an idea at a glance. 


A brief description of its use. 
Museum Number. 


Today I would like to speak a few words on the display of folk-life 
material. We have long been accustomed to museum collections of old 
and present and these collections are systematically classified and attrac- 
tively displayed but they do not, in isolation adequately portray a living 
culture. To exhibit the materials of a living culture adequately in the 


1. Serial Number. 

2. Name of the specimen with English Equivalent. 
3. Locality. 

4. Tribe. 

5. 

6. 


_ show cases is impossible. Such exhibits give us part only of the picture. 


The exhibits in the show cases give the impression not only that they 
represent merely the dead past, divorced from the present, but the 
natural tendency is to select and to acquire only pieces for such exhibits. 
A museum which represents the natural setting and environment of the 
life portrayed through the exhibits is called a Folk-museum and the 
method is known as the Folk-museum method. ; 
_ There can be no doubt that the public museums are the best media 
for the display of objects related to man and his environment since the 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


EEE Sg — O 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Section VIII: Anthropology & Archaeology 137 


factual, sincere and disinterested atmosphere 


: of a good i £ 
able to and is probably a more acceptable ve = eseun 1s Drefcg 


hicle than special exhibitions 


may be at times accus d 
partisanship. In recent years the greatly improved Museum displays ae 


that there is in the museum the knowledge of dis i 

should be sure of these things before we Ea on m e ne 
1. What is its purpose, 
2. For whom it is intended, 
3. With what it should deal. 


“A thing of beauty is a joy for ever: Its lovliness increases ; it will 
never pass into nothingness.’’—The poet has said this truthfully in the 
sense he has intended but he is neither the Director nor the Curator of 
amuseum. Interpreted with prosaic literalness, the assertion is diametric- 
ally opposite to the truth. Directors or Curators know full well that 
tapestries fade and even are devoured by insects ; that paintings grow 
illegible ; and that other objects become brittle and fragile. Such decays 
are inevitable at all times but in old days there was no way of preventing 
them. ‘Today the task of giving life to these decays has become possible 
and hopeful. We feel that, when a collection of valuable material is 
housed in a museum, we have more considerations than those of historical 
research, documentation, etc. ‘There are also basic problems of scientific 
and technical nature, which we realise through the success of science in 
solving similar problems in other fields. They concern the rational care 
of these valuable exhibits, anticipating wherever possible the causes of 
decay, finding out methods for preservation and restoring to a permanent 
condition where decay has already set in. 


Within the last decade, the chemical control of bacterial pests have 
been astonishingly strengthened, first by the discovery of sulphonamide 
drugs, more recently by penicillin. Another outstanding product of an 
insecticide is D.D.T. : 

Museum specimens should be arranged and kept as far as possible 
in the original condition in which they have been found or collected. 

nfortunately we are surrounded by natural enemies on all sides. Our 
enemies are not only trying to destroy our life, but also our past records 
that may help us in our march onward. It is an onerous task to preserve 
museum specimens. But at the same time all-engrossing human acti- 
Vities i.e. scientific researches are finding out means of saving their records 
from the invasion of hostile forces. The destructive agencies of museum 
Specimens are mainly of two kinds: 


1. Climate—i.e. variation in temperature and moisture, affects 
most articles and gradually causes deterioration in them. in 
is necessary to adopt means to keep the specimens in equa n 
temperature in dry places. Scientific preservatives shou 
also be used to secure them against variations of tempera- 
ture and moisture. } 
2. Insects—of ae kinds also eat into the articles of wood 
bamboo, leather, fabrics, etc. Careful treatment by chemica S 
is sometimes essential in preserving the life of ee 
But though now-a-days the great majority of insect ra S E 
being controlled in all countries by this direct method, ae 
there are a number of such pests which stands such con X 
by this method. In such a case a detailed study of f e 
environment of an insect is of primary importance a evo r 
ing practicable measures for control. All forms of anima 
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life are so intimately adjusted to their respective environ- 
ment that any change in the condition exerts a significant 
influence in favour of or against the organism. If an 
animal is not fitted to its environment, ultimately it will 
cease to exist. Therefore we can control and change the 
y whole habitat of the injurious insect if and when we know 

accurately its conditions of environment. The environment 
. of an insect primarily depends on three types of elements ;— 


(a) Media—These are air, soil and water. 
(b) Factors— 
(i) Physical—heat, light, atmospheric humidity and pressure, 
moisture, wind, rainfall etc. 
(ii) Organic—parasites, nutrition, food-supply etc. 
(c) Controls— 
(i) ‘Topographic—latitude, longitude, altitude, slope, high- 
lands etc. 
(ii) Climatic—time of the day and seasons of the year. 


Various factors of environments are light, temperature, humidity and 
rainfall, air currents and climate. 


Considering the importance of museology the preservatives for 
different kinds of specimens are discussed here. The methods described 
are used by me and on actual experiment I have found them very, effective 
though some of them are in use in different museums of the world with 
slight modifications, and some are my own original works. 


i Records of 26,452 specimens have been made on the basis of the study 
i described in the discussion and all the cases are included in this study. 
Records are kept in the following way for each and every specimen :— 


f Name of the specimen— 

i Museum number— 
Condition of the specimen— 
Date of treatment— 
Reagent used— 
Date of inspection— 

P Humidity— 
G Remarks— 


Since 1936 I have been using them in the laboratory in the routine 
way as well as in the field, with a view to preventing the specimens from 
the attacks of the destructive agencies. 


Preservatives may sometimes prove very costly. But the question 
of the importance of the specimens should be the criterion to decide 
whether such costly things should be used. Apart from the question O 
a museum, the preservatives discussed here will be of great help jn the 
preservation of our household articles of every day life. Here no doubt 
the economic question is vital. But some of the preservatives mentioned 
here, which are giving good results, will be found to cost very little an 
are not very difficult to handle. 


Preservation of museum specimens falls under two sections :— 


(1) Method—T'he composition of the material of the specimen e 
=- to be ascertained. 


(2) Application—Any change or deterioration of the specimen is a 
be determined, and suitable means should be adopte ate 


remove the cause or to counteract the destructive eleme 
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But the injurious conditions for preservation 
ditions, their actions and methods of control are 
Ne Ones 


are many. The con- 
shown in a tabular 


a E Å 


Condition Action Method of Control 
| Se Se 
_ Sun light 1. Fading of colour Administering yellow tint ; 5 
1 2 Softening the Reg sical w tint in 
| 3. Brittle and fragile 
2. Moisture 1, Fading of colour 1. Proper ventilation 
2. Formation of bacteria 2. Use of calcium chloride 
Á 3. Action of salt 
j 3. Atmospheric condi- | 1. Deformation of specimen Temperature control room 
tion. 2. Other changes and dam- 
ages 
4. Dust and Dirt 1. Accelerate the growth of | 1. Occasional cleaning 
bacteria and fungi 2. Use of dust and dirt proof 
show-case 
5. Bacteria and Fungi | 1. Damage the specimen Keep specimen in dry condi- 
(damage specially the tion 
cellulose material) 
6. Insects ... | Damage specimen—specially | Two ways— 
of organic materials 1. Preventive—by frequent 


Inspection and cleaning | 
and keeping naphthaline | 
balls, camphor cakes, raw ; 
lime or a powder of orris 
toot, clove, black pepper 
and cinnamon 

2. Curative—by fumigation 
with carbon-di-sulphide or | 
formaldehyde or thymol. 


The most dangerous enemies of museum specimens are white ants or 
termites, cockroaches, and various types of wood-boring and book worms, | 
silver fish, mildew, rats and mice. A table is given below to show about | 
the injurious enemies, their habitat and remedial measures -— | 


Memecan a a EE E E aa w 
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Name Habitat Remedial Measures 
ťa p j 
White ant - a 1. Crude creosote solution } 
mites, Oer Pamp. places diluted with Kerosene oil i 
2. Sometimes only Kerosene 
oil - 
l 3. 5% D.D.T. Solution 
Cockroaches .. | Fond of colouring matters, | Sprinkling of Borax ! 
i of cloth bindings etc. dane 
Wood-boring hosects Damp wood, old an and | 1. A cotton swab soaked in i 
sometimes in books of 5 spiet aor i 
i i b enze : ~~ 
Bilger fish Dust pase ad dark cor-| Application of copal varnish 
Mildew oo Horned specially on leather | Application of ceder wood oil i 
and sometimes on demni or birch oil 
‘ Rats wood in damp climates r E 
2 ss s | Dark corners of the room a Carbon disul Mde 
Mi 3. Turpentine 
i wo -- | Dark corners of the room | Caustic Soda. 
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An arrangement of the methods of preservation of museum specimens 
needs thorough step-by-step treatment. 
‘They are :— ; s A i 
I. Cleaning—It is the first step in restoration. ‘This may be done in 
the following way— : 
(a) Dusting—By means of a small soft camel hair brush or a small 
pair of bellows. $ A 
(b) Washing—This is done normally by ordinary tap water, distilled 
water for clay materials, acetone and rectified spirit or 
absolute alcohol for ivory specimens, potato or onion juice 
for oil painting, warm water or sometimes very dilute acid 
and then changes of tap water for metals like copper or bonze. 
But two very important things should be taken into full considera- 
tions. i 
(1) Patience, and (2) necessary time to be observed. s 
TI. Repairing—The next step is repairing, which means mending, 
Mending does not mean the addition of new _ materials but 
refixing of broken or loose parts. This involves training and care, 
patience, experience and manipulative skill. 
Adhesives recommended for use in repairing, are :— 
(1) Glue for wood. 
2) Celluloid cement for glass, porcelain, quartz, and flint. 


i.e. terracotta. 
(7) Wax for ivory. 

Ill. Strengthening—A very fragile and delicate specimen to be secured 
for its safe existence, should be impregnated with any of the fol- 
lowing reagents in the liquid form :— 

(1) Celluloid solution. 
(2) Plaster of Paris. 
(3) Linseed oil. 
(4) Melted Paraffin. 
(5) Melted bees-wax. 
(6) Green mangosten extract (Diospyros Embryopteris). 
IV. Renewing—The process of addition made to complete a broken 


specimen is known as renewing. Care should be taken so that the | 


addition of new material may be as much as possible like the original. 


Cleaning and preservation of museum specimens can be conveniently 
grouped into three main categories :— 
I. Organic. specimens 

(a) Wood and bamboo. 

(b) Fabrics. - 

(c) Paper goods. 

(d) Leather. 

(e) Ivory and bone. 

(f) Pictures and Paintings. 

(g) Leaves. 
II. Siliceous specimens 


(a) Clay. 
(b) Glass. 
(c) Stone. 
(d) Fossil, 
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IHI. Metallic specimens 
(a) Copper and bronze. 
(b) Silver. 
(c) Gold. 
(d) Iron. 


| Here I shall relate before you the brief sketch of the methods of 
cleaning and preservation of some of the museum specimens 

For the preservation of wooden and bamboo specimens in museum 
against insects carbon-di-sulphide vapour and crude creosote diluted with 
kerosene oil are quite effective. Fresh excavated wooden specimen is 
generally damp. It is to be dried otherwise shrinkage and warping may 
be so great as to cause irreparable loss. It is to be dried in a cool place 
for a few days. After drying, the specimen is to be immersed in cellu- 
loid, vinyl-acetate or paraffin otherwise the natural food-stuffs (starch etc.) 
ua in the wood will attract insects. 
| The wooden or bamboo specimen is washed first with 5% carbolic 


aarp 


soap and washing soda. Fuller’s earth (Sajimati) also gives satisfactory 
results. After drying the specimen in the room carbon-di-sulphide vapour 
is applied by placing the specimen in the carbon-di-sulphide chamber. If 
the problem of having moth etc., in the specimen be still apprehended | 
it should be subjected to creosote treatment. After that the specimen | 
is to be exposed to an open place to dry up. Full 72 hours are 
required for complete drying. Next step is to paint 10% shellac solution. | 
A solution of green mangosteen (Diospyros embryopteris) and neem 
(Melia azardirachta) preparation may safely be used as a substitute of 
shellac solution. Any coloured or pigmented specimen should be treated 
with thymol vapour, when attacked with insects. Thymol is a powerful 
fungicide and in museum and library it is used quite safely. 
Formaldehyde fume is very effective for the preservation of fabrics and 
Paper goods. The specimen should be brushed or dusted carefully. It is 
then subjected to formaldehyde chamber for fumigation. The specimen 
is to be taken out after 24 hours. To dry up the the little water it absorbs 
from fumes in the chamber the specimen is to be kept in open air for about 
half an hour. After this the specimen can be safely placed in its original 
Position and a country made preservative powder—orrisroot (bach), 
Cloves (labanga), black pepper (golmorich) and cinamon (daruchini) in 
€qual proportions should be kept in small cloth bags and placed on the 
Shelves or racks alongside the specimen. ; 
; © study the effect of actinic rays on paper and ink, a universal ultra- 
Violet lamp is necessary. For old papers and faded writings physical 
* Method of examination under ultra-violet rays is effective, though the 
method involves certain technical difficulties. In the absence of this, 
& Japanese tissue paper or chiffon may be used. Ordinary tissue paper may 
80 serve the purpose, but it should be gummed by a gloy made insecti- 
ide. Mercurie chloride or copper sulphate is used for this. For repairing 
Work the use of an adhesive is essential. An adhesive substance is generally 
Made of Starch material which is a good food to almost all the book ae 
9 to make the adhesive insecticide and fungicide a presenva liven Sime 
Used, Dextrine of B.C.P.W. may be used safelv. But the juice extracted 
Tom green ‘Bael’, wood apple (Aeglemarmelos) is recommended for this. 
i -4 and brittle papers can be reinforced with Japanese tissue Pana 
eee. chiffon. This also increases the resistance to handle but does no 
Protect them from time span deterioration. The Japanese tissue paper 


N 


Quickly tur d brittle in course of 5 vears. 
RN ns brown and becomes opaque an 1 9 
t is also less transparent than chiffon and is not much suitable to moist 
19 
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climate. It is not an easy task in the application of Japanese tissue paper 
and is also very difficult at the time of removal when required. Chiffon is 
more transparent, durable and easier in both application and removal. It 
becomes opaque and brittle in course of about 25 years. So chiffon is 
superior to Japanese tissue paper. The only disadvantage is its high 
price. Latest researches show that the reinforcing of old and brittle papers 
and of increasing their resistance in handling give satisfactory results with 
cellulose acetate foil used for lamination of old and brittle papers by the 
application of heat and pressure in a hydraulic press. The method claims 
its superior and advantageous position to all. 

Sometimes it is seen that old documents which are badly damaged by 
oil and are almost illegible may be washed with a solvent viz. benzene 
and repaired. The removal of oil by this treatment will not weaken the 
fibres of the documents. 


Prints suffer very much due to discolourisation. This may be removed 
by the following treatment. First of all over-hanging dusts on the prints 
should be removed by means of a soft brush. After this the print should 
be placed in a shallow steel dish containing ordinary water and subjected to 
sun light exposure for 2 or 3 hours. After this the prints will be free 
from discolourisation and then cleaned and dried up by white blotting 
paper and they should be placed in between two fresh blotting papers with 
a uniform pressure. If the discolourisation caused by mildew is consider- 
able, a bleaching agent should be used. 


Cleaning of oil-paintings is not only a fine manual work but also 
requires a clear knowledge about the constituents of the pigments, 
mediums, varnishes and chemicals used in them. 

One per cent Saponin solution is a good reagent for cleaning dirt 
and smoke deposited on an oil-painting. A cotton swab damped in 
methylated spirit can be applied on an oil-painting for cleaning, imme- 
diately followed by another cotton swab damped in spirit turpentine. 
Care should be taken so that the time between these two applications does 
not go beyond one second. ‘The application of one-day old bread crumb 
on an oil-painting in the way of an India rubber fashion is another method 
for cleaning. The use of potato or onion (juice by a cut) is the simplest 
and cheapest method for cleaning oil painting. 


The leaves in the museum to be preserved are to be dipped in a 
solution of 4 gms. of mercuric chloride and 200 c.c. of 75% rectified 
spirit and dried on a blotting paper. Finally they are to be fixed on a 
cartridge paper by means of a silk thread. Before thus stitching the leaves 
the thread is also to be dipped in the above solution. For cleaning of 
dried painted leaves, specially palm, juice of country beans is recommended. 
Palm-leaf manuscripts with incised drawings can be safely cleaned by the 
application of the juice of green ‘pui’ (Basella rubra b). 


Leather is not a permanent material. In course of time its property 
changes—much change is noticed when it is not dressed. ‘This change 
may be prevented by regular application of suitable dressing to lubricate 
the tissues and to get it free from air and sulphur acids. Castor oil, lano- 
line or vaseline are agents for such dressing. The leather preservative 
mixture known as ‘British Museum Leather Dressing Solution’! is used 
for this. But oil extracted by drv distillation from seeds of ‘Seal Kanta’ 
(Argemon Mexicana) gives satisfactory result. 


* Ingredients—Beeswax—7 gms.; Lanoline anhydrous—100 gms,; Cedar wood 


oil—14 c.c. and Hexane—170 c.c, 
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Clay specimens should be divided into three groups :— F dal 

1. Fıre-baked—1'his should be washed in distilled water and after 

drying a coat of celluloid so.ution or 5% shellac solution 
should be applied. 

Sun-baked—his should be cleaned by blotting paper soaked 
in distilled water and the same preservative mentioned 
above should be applied. 

3. Unbaked—T his should be cleaned with paper pulp soaked in 
distilled water and wrapped over the specimen for a second 
only. The preservative as mentioned above should be 
applied. 

Ordinary glass can be cleaned by chalk dust and methylated spirit 
Solution. Scratches and other defects on the glass can be removed by 
xylol and methylated spirit and finally cleaned by chamois leather. The 
fungus of the glass lens can be cleaned by dilute hydrochloric acid and 
xylol as suggested by Mr. T. C. Bagchi. 

Iron corrodes very rapidly in a damp atmosphere. It is also noticed 
that iron corrodes more quickly on the sea coast due to the presence of salt 
in the atmosphere. The corrosion may be checked by the application of 
a few chemical reagents. Pyruma putty is used on heavily rusted iron 
specimens. The use of kaolin or china clay made into a paste with sodium 
silicate solution gives similar result. The use of three-in-one oil gives satis- 
factory result. Durophene diluted with benzol or vinyl-acetate dissolved in 
toluene forms a suitable reagent. Exclusion of moisture and air is success- 
fully employed by the Department of Geology, Field Museum of Natural 
History, U.S.A., on iron specimen. ‘The chemical used is stanolax oil. 
Linseed oil is also a good preservative. 


When a copper or bronze specimen is corroded beyond recognition, 
washing under hot running water is necessary. The last bath should be 
given in distilled water. When it is dried a coat of 2% celluloid solution 
is to be applied. But when the specimen is heavily incrusted but retains 
the metallic core, treatment can be satisfactorily carried out by the appli- 
cation of 2% citric acid. For cleaning copper or bronze and removing the ‘ 
incrustations deposited on the metal, a solution” of ammonium chloride, 
stannous chloride and dilute hydrochloride acid, has been used with much 
success. After washing the specimen should be painted with stanolax oil 
to get it free from moisture and air. For cleaning of copper specimen 
rubbing with the leaves of Oxalis corniculata has proved very successful, 
Mr. T. C. Bagchi has cleaned a number of copper and bronze and iron 
specimens with ammonium sulphate and ammonium persulphate in the 
Museum Method Laboratory of the Department of Anthropology, Calcutta 3 
University with much success. The recent experiments with D.D.T. | 
against insect pests like wood-boring insects, silver fish, white ants, etc. 
give satisfactory results. Besides, various other insecticides viz.— 

(1) D.F.D.T., apple scented German cousin of D.D.T. — 

(2 Methoxychlore—Man’s chemical warfare against the insects has 
been reinforced by a cousin of D.D.T. 

(3) Ryanodine. 

(4) Killoptera, etc., 


ti 
i 


are in use in many museums. 


E3 % $ 


* Ammonium chloride—10 gms.; Stannous chloride—10 gms.; Dilute Hydro- 


chloric acid—30 c.c. 
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Since mankind is considered as a part of nature it is no phenomenon 
to find the presentation of mankind within the framework of a museum 
of Natural History. Many museums of Natural History however, only 
display the models and photographs of the different peoples, and not their 
way of life. One part of mankind is put in the museum of Natural History 
and the other part is given a separate place as other thing whose way of 
life receives the specific term culture. Physical and cultural anthropolo- 
gists are thinking the whole position of the human being as a part of nature 
and as an exponent of culture. j f 

Ethnographic museums have a specific function in modern human 
society and they are of fundamental importance for international compre- 
hension. The way in which they fulfil their function depends whether 
influence must be regarded as beneficial or harmful. Their beneficial 
influence does not mean that it is their duty to propagate lofty human 
ideals as scientific truth. Their harmful influence is not confined to a 
deliberate propaganda of racial discrimination. Museums give information 
on the present state of anthropological science to the public. They also 
tend to confirm the preconceived notions of many visitors on the different 
peoples, which are influenced by traditional ideas and sentiments and 
concepts of previous stages of anthropological science. Ethnographical , 
museums have to recognise that there exists at the moment a great discre- 
pancy between preconceived ideas and vague notions of most of the visitors 
and the present state of anthropological science. 


Agriculture, commerce and industry form the most important insti- 
tutions in modern human life. These are the sources of livelihood of 
millions of people. Let us examine what part anthropology and museum 
play in these institutions of modern human culture. In Chotanagpur area 
in the interior the tribal people purchase glass beads and bangles of the 
local markets. These come usually from Japan. The secret of Japan’s 
success lay in her microscopic observation of local taste. Before the last 
war I know personnally that Japan had one commercial museum in 
Calcutta. People were sent to distant villages to study the villagers and 
their fancy, and special likings were collected, two in number for each 
and every article—one being kept in the museum and the other sent to 
Japan. In this way it was possible for Japan to capture the Indian markets. 
Recently Prof. N. K. Bose has studied the Cambay microlithic industry 
of Western India. He has shown that the stone beads from Guzerat are 
usually sent to the Africa markets for sale. The Guzeratis have studied 
those people particularly of their hobbies. The Guzeratis are now earning 
thousand of rupees by this. Another feature in the life of a people is 
dress and ornament. The tastes for these are also changing with the time. 
Social, political and economic factors contribute much oware the forma- 
tion of the styles and fashions of the people. I may mention here the use 
of the Hawaian coat today by the Indians. Numerous examples are before 
us and they show that an intimate knowledge of social, and economic life 
of a people is necessary for a successful supplier to ‘the market. This 
requires a co-ordinated knowledge of anthropology and museum. Now-a- 
days shops have taken up the caption ‘museum’ like ‘Shawl museum’, 
‘Shoe museum’, etc. So also in agriculture it is possible for an anthro- 
pologist to study the condition, nature of the soil, climate and the products 
and for further improvement as well as for good markets a trained anthro- 
pologist will always insist on instituting a good museum. Hence, supply- 
ing information to agriculturists and industrialists regarding the demands 
of-articles for a particular market, the anthropologist with the help of a 
well-arranged museum can be of much help to them. ‘Then what is the 
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P relation between a museum and an anthropologist i.e. the relationship 
between the Science of Museology and Anthropology? In one word it 
can be said that museology ıs an experiment in applied anthropology. 

It has been a common belief ın the academic sphere that men have 
passed their earlier days through four major stages of livelihood—food 
gathering, huntıng, pastoral and agricultural. In each of such stages we 
see among them a particular way of their effort—the foodquest which is 
again accompanied with a distinct group of implements or technological 
and archaeological equipments. Whatever we could see beyond the histori- 
cal reach into the early human life, purely depend on the prehistoric and 


| y archaeological finds which are in the main based upon the material culture 
ý of the remote folk, which we could study from the well-arranged museum 
p by the branch of study known as museology. Whatever we could trace in 


the trend of evolution of man and his culture, is therefore, mainly 
dependent on the study of museology which thus forms an essential part 
of both physical and cultural anthropology. 


The inter-relation between museology like material culture and other 

branches of anthropology, however, has been a matter of much controversy. 

Here I should mention specially the observations made by Dr. Hutton 

in his presidential address ot the Royal Anthropological Institute, London 

in 1944. He points out that the prevalent view among the British anthro- 

pologists of the last generation regards anthropology divisible into three 
sections—physical anthropology, social anthropology and material culture. 

To this Hutton remarks—‘‘The old three fold division of anthropology into 

physical anthropology, social anthropology and material culture appears 

to me obsolete. I should prefer a two fold division into physical, which 

| would include both anatomical and physiological aspects of the science, 
| and cultural anthropology, the cultural side being divided correspondingly 
| 
l 


v “vy 


into branches dealing with material and with social aspects’’— 

But what I intend to say is this that the museological aspect of anthro- 
pology would naturally form a co-ordinating factor between the physical 
and the cultural sides. From two aspects museology can be observed 
which I wish to point out to you today. 

(1) Study of museology for its own sake—i.e. for the light it would 
throw on the present, past and future histories of mankind 
and should be a legitimate branch of anthropological study. 

(2) Study of museology for the pursuit of knowledge in search of 
truth. These ultimately result in the practical application 
of anthropology to mankind. ate $ 

| Besides the importance of museology and its association with the 
ý rA anthropological study we have yet to see more of its importance in itself. 
We have a philosophical as well as practical basis that man has indeed since 
A the remote past distinguished himself from other animals by the adoption 
a of his material equipment. We should, therefore, be contented with the 
fact that by a study of museology the basis for judgement of a people’s 
i physical and cultural status in the scale of advancement can be thoroughly 
\ comprehended. Museology has got so intimate a connection with the 
physical and the social conditions of the people that they cannot be 

separated in anthrolopogical studies. Museology has, therefore, a position 

on an equal footing as the other branches in the studies of anthropology 

are and it is more important to have a, co-operation and co-ordination 

i 4 among all these connective branches of studies. All the aspects of museo- 
Cr logical study are, therefore, of value in national welfare. Our first five 
¥ year plan is in full operatior and the second one is in the offing. They 
envisage an all round development and growth in India. But unfortunately 
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the most important issue of museological study and research has been | 
completely left out and ignored. So it is desirable that both the Central a 
and the State governments should realise the necessity of starting courses 
of museological study in ditierent Universities of India. . 
I am deeply conscious of the responsibility of speaking to you of | 
f museology which is a baby science, and the poet says :— | 


“The first brick if a mason lays untrue, 
The wall to sky if built shall rise untrue.” 


I have attempted to discuss the general outlines of museology and 
have ventured to offer for the consideration of the scientists, some sugges- 4 
tions for the future development of the science, so that the first stone be 
laid well and true. It is an ambitious task and I am fully conscious of 
its magnitude. I, therefore, crave the indulgence of the scientists and 
the general public in this modest pioneer attempt. x 

Learned friends, I would now like to conclude my humble address by 
expressing my sincere and heart-felt thanks to you all for giving me a 
patient hearing. 

I am afraid my speech is “not much better than that noise or sound 
which musicians make while they are tuning their instruments . Ms a 
so I have been content to tune the instrument of the Muses, that they 
may play that have better hands.” 


——E———— N E Uh a a 
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1 
INTRODUCTION 


One of the most urgent problems of the day is to fight cancer with 
knowledge. During the last half a century, remarkable progress has been 
made to reduce the incidence and mortality rate of many chronic diseases 
particularly of tuberculosis. This has stimulated the investigators on 
cancer to work more intensely and I am one of those optimists who 
believe that in no distant future the nature of cancer will be revealed, 
and the incidence and the mortality rate controlled. As it stands today, 
except in undeveloped tropical countries, cancer is No. 2 killer of human 
beings, No. 1 being the heart disease. 

During the last 50 years, extensive and exhaustive investigations have 
been carried on from clinical and demographic points of view but funda- 
mental researches through biological studies have been taken up not later 
than a quarter of a century ago. Research is always a co-operative enter- 
prise. Ideas are born in individual minds but their formulation is 


= influenced by a wide variety of contacts and their translation into prac- 
tical reality is aided by the entire scientific community. 
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ise There are already more than 30000 papers published from different 
eo parts of the world dealing with various aspects of cancer research. One 
can trace from these voluminous literature, how the trend of researches 
is moving from the gross clinico-pathological aspect to the finer biological 
processes. The solution of every large problem depends on the correct 
application, step by step, of a number of correlated facts that lead to the 
final proof. This is the history of every scientific achievement. The 
whole cancer problem is so complex that the final solution will probably 
come slowly through the gradual accumulation and integration of facts 
derived by co-operative efforts of a group of special investigators. 


f, ; 2 
PREVALENCE OF CANCER IN INDIA 


Assessment of the prevalence of a disease is not an easy task, specially 
| for a vast country like India, having a population of nearly four hundred 
million extending over about 1°2 million square miles. Excepting a few 
principal cities, a greater part of the land is underdeveloped and the 
registration for vital statistics inadequate. Proper assessment is hardly 
possible without sampling studies of the whole population. 

2.1 ‘The incidence of cancer is usually deduced from hospital records, 
by way of admissions and autopsies as well as from total mortality figures: 
in general. Clinical assessment is often vitiated by wide errors unless 
checked by biopsies which are not always possible. Autopsies will per- 
haps give a more correct information, but autopsies for 100 per cent death 
| cases can never be possible. Even in an well organised country like 

Germany where the post mortemn examination was obligatory in all the 
| State hospitals, autopsies were made on an average of 4'3 per cent of the 
total death cases of the land (Lubarsch 1918). It was only possible for 
| Prof. Müller, who had been nicknamed as “Cadaver Müller” of Jena to 
| autopsy 90 per cent of the total deaths in Jena. Of course, Jena is a 
| small town in Germany. Out of 5773 deaths above 20 years, 987 i.e. 171 
| per cent were found to be malignant (Fischer 1939). Dormans (1937) col- 
| lected the biggest statistics records of autopsy cases from 42 German 
| Pathological Institutes comprising 1,24,827 postmortemns. Malignancy 
| was found in 22,139 cases i.e. 177 per cent. ; 
j 2.2 Certain amount of work on cancer mortality in India has already 
| been done. From the initial subjective opinion that, as compared to the 
i European races, the Indian races were comparatively less susceptible to 
} carcinoma, there has been a gradual shift; analysis of hospital and autopsy 
af records and the reported causes of death in city population tend to 
= show that the cancer mortality is not much lower in India than in the 
w, west (Vishwa Nath and Grewal 1935). But the picture is still far from 
a definite. 
2.3 Some investigations in the line were made by the author (Mitra 
| and Das Gupta 1955) with the data from the city of Calcutta. The pre- 
valence has been broadly equated to fatality to cancer. Before dealing 
with the death records of Calcutta Corporation Area (on which this note 
mainly relies), a passing mention may as well be made of other relevant 
data collected for this purpose. For example, out of total 9130 deaths 
| occuring among the in-patients of the Calcutta Medical College Hospital 
¢ 3 during 1946-50, only 249 deaths (or 2:7 per cent) were caused. by cancer ; 
A the annual rate of cancer deaths in the Hospital actually varied between 
| - 2:2 per cent (1942) and 3'8 per cent (1943) during this period. Autopsy 
t 


20 
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records of the same Hospital for the same period disclosed only 11 cancer 
deaths out of 549 total cases, giving about 2 per cent cancer mortality. 
Autopsy records of Rogers (1925) from the same hospital showed 4°59 per 
cent cancer mortality. Data were collected from a few insurance com- 
panies in India and the cancer mortality was seen to vary between 2 and 
35 per cent among the assured lived. These total measures of mortality 
are however of little validity or use for comparative study: they are be- 
sides based on highly select and rather scanty material. Vishwa Nath 
and Grewal (1935, 1936) from collected autopsy records of different parts 
of India and Burma found the cancer mortality rate at 4°2 per 
cent. Khanolkar (1945) had 441 per cent from the Bombay K.E.M. 
Hospital autopsy records. ‘The percentages given by both Vishwa Nath 
et al and Khanolkar are to be considered as relative cancer mortality 
figures as they eliminated deaths due to infectious and tropical diseases 
from the total number of deaths. This corrected cancer mortality 
compares favourably with the mortality rates in England and America. 

2.4 To enable better assessment and comparisons, the total deaths 
(32,113 in number) registered with Calcutta Corporation in 1954 were 
examined in detail. The proportion of uncertified deaths was very low, 
less than 2 per cent of the total deaths in Calcutta. ‘This was a distinct 
advantage. Khanolkar (1945) was in the unenviable position of having 
only about 38 per cent of this deaths certified by persons ‘who had any 
acquaintance with medicine’. He accordingly inflated the cancer deaths 
2°66 times on the assumption that the proportion of cancer deaths would 
be the same in the uncertified group. It is however not unlikely that 
a greater proportion of the cancer deaths might have been certified and 
an assumption that leads to inflation of numbers 2°66 times appears 
fortuitous. $ 

The reported cancer deaths: were scrutinised from the Corporation 
Death Registers before adopting corrected figures : the uncertified deaths 
were also similarly checked up. Table (1) shows the rate per cent of cancer 
deaths, that is, cancer deaths per hundred deaths from all causes, in each 
of the sex-age groups. ‘The percentage distribution of the deaths from 
all causes in the respective sex-age groups is also shown (within round 
brackets) in Table (1). The cancer mortality of Calcutta Corporation 
appeared to be about 24 per cent of total mortality: the relative mortality 
from cancer was very little below age 20, increased gradually (with an earlier 
tise for women) to reach the maximum in age group 50-59 and declined 
slightly beyond that. The maximum was for women aged 50-59, a little 
less than 10 per cent of the total mortality. 


2.5 People at large will be more interested in knowing his own 
chances of escaping or dying of cancer than in the mean annual mortality 
from it. Table (2) shows for persons at various ages the probability of 
death from cancer in course of their future life-time. ‘The probability 
of death from all causes in future life-time is incidentally “unity for any 
person”. These are worked out on the assumption that the persons were 
subject to 1951 Census West Bengal Life Table general mortality and 
had Calcutta 1954 cancer mortality. The probability was only about 2'5 
per cent at birth, but increased to over 6 per cent at ages 40-60 to decline 
slightly after that. 

| Considering the fact that for the assessment of cancer mortality there 
are diagnostic errors ranging from 25 to 40 per cent even in Germany, 
England and America (Wells 1923) and much more so in India, it can 
be assumed that the incidence of cancer in India is on par with 
the incidence in Western countries, This prevalence in India will be 
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more manifested with the improved methods of diagnosis, larger number 
Orne a and the better technic of recording the vital statistics. Any 
cumerences, apparent as they are, can be made good with a greater 
uniformity of age composition of the population. It can be further 
assumed that the incidence of cancer in India will be augmented with 
the increased longivity of the population as has been found in Vienna, 
Where between 1923 and 1933, the number of persons over 60 was 
augmented by 40 per cent and the cancer death rate ‘by 33 per 
cent (Overling 1944), f 

2.6 Is there any racial susceptibility to cancer? The idea of racial 
susceptibility came into vogue from the unequal distribution of cancer in 
various parts of the body amongst different communities, For exainple, 
cancer of the penis is unknown or rarest among Jews, rare among. 
Mohamedans (2'9 per cent) but very common among Hindus (26'7 per 
cent), (Kennaway and Kennaway 1937). Primary cancer of the liver is 
a rare disease in England and America but constitutes of 90°5 per cent 
of all cases of cancer amongst the Bantu labourers of South Africa 
(Kennaway 1944). Cancer of the cervix is very rare in Jews specially in 
Jewish nuns and also said to be rare among Mohamedan women. From 
an exhaustive inquiry by Vishwa Nath and Grewal (1935) it transpired 
that cancer of the genital organs in the Punjab is 63°6 per cent among 
Hindus against 37°1 per cent among Muslims, and in Bihar and Orissa, 
the incidence is the same for two communities. The incidence of oral 
cancer is high in India. Figures given by Vishwa Nath (1935), Khanol- 
kar (1945) and Mitra (1955) are 13°1 per cent, 225 per cent and 19°! per 
cent respectively against 3 per cent in Western countries (Fisher 1939). 
Incidence of oral cancer rises with the habit of chewing betel leaf in the 
population. ‘The Punjab where the habit is indulged only to a small 
extent has the least amount of oral cancer (54%); Delhi comes next 
(11°1%) ; Bihar and Orissa heads the iist (26°7%) (Vishwa Nath 1935). 
It is probably not the betel leaf but the tobacco and unslaked lime in 
the quid which act as irritants. It appears that the environment, habits, 
customs and social status influence the differentiation of cancer in 
different sites among different people and communities. 

The adjoining histogram shows the comparative incidence of cancer 
of different sites in two different places, Chittaranjan Cancer Hospital, 
Calcutta and Royal Cancer Hospital, London. The preponderence of oral, 
cervical and laryngeal cancer in India is very prominent (Vide Histogram). 


3 
Is CANCER HEREDITARY? 


This question is often asked because there is a general apprehension 
amongst the public and particularly amongst those who have lost one or 
more of their relatives through cancer. Besides, the study of heredity in 
its relation to cancer is important to establish the exact position of here- 
dity in the chain of circumstances that leads to malignant growth. À 

3.1 The most essential thing to settle the question of heredity is 
to have genetically pure strains. Hence experimental approach with 
mouse cancer was found most appropriate. It requires infinite pains to 
found a line that is genetically pure. Maud Slye (1914) took the initia- 
tive by selecting consanguine mates and letting them breed for genera- 
tion after generation until after more than 30 generations, genetic identity 
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(homozygosity) was attained. Such strains may be called physiological 
monstrosities (Leo Loeb 1908) for they are creations of man and their 
like cannot be found in nature. But they are indispensible tools for 
analysing hereditary characteristics. 

i Enormous patience, perseverence and rigid vigilence are required to 

i carry out this experiment. Tt is essential to keep all the animals, make 
all the crosses and hold all the issues for observation until the death of 
the parents from natural causes. Even after the natural death, both the 
parents have to be autopsied. Only those of the descendents have to 
be retained for further breeding whose parents had cancer. ‘The mice 
must be housed under ideal sanitary conditions and constantly guarded 
against disease or accident to prevent early deaths. If an animal were 
to die prematurely all the descendents would be useless since there would 
be no way of determining whether or not it would have developed a 
tumour had it lived on into the cancer age. Even a single error in a 
crossing may ruin several years. work. 

3.2. Working with this carefully created pure strain, it has been 
shown beyond any doubt that certain cancers like those of the mamma, 
the liver and the lung are associated with hereditary factors and appear 
with known frequency (Maud Slye 1922, Little 1936, Lynch 1924, Strong 
1946 and Murray 1911). It has been further worked out that in the whole 
and varied process of experimentation nothing appears that might be 
‘called a “cancer factor” either in the form of a gene, a combination of 
-genes or a gene mutation that would lead infallibly to cancer. What is 
transmitted is not cancer but merely a susceptibility to it, a constitutional 
factor. 

l 3.3 Our knowledge of. human transmission must necessarily be 
= imperfect as it is impossible to carry on experimental investigations under 
ideal conditions created for the inbred mice. Even the incidence of 
mammary cancer in mice. will not be as high under natural conditions as 
it would be where all environmental differences have been reduced to the 
minimum. 

Nevertheless, there is enough suggestive evidence that hereditary 
Í factors have some bearing on human cancer. Characteristic racial 
ili incidence of cancer at the various sites is well known. Iguchi (1932) 
reports a relatively low incidence of mammary cancer in Japanese women. 
The Norwegian Cancer Committee collected 6000 cases of cancer and inter- 
viewed their relatives. The incidence of cancer was found higher among 
sisters than wives of cancer patients (Waaler 1931). If one parent had 
cancer, more than twice as many of the siblings had cancer as, when 
neither parent was affected (Waaler 1931). 
i 3.3.1 Retinoblastoma is an inherited disease at times, usually 
i appering in successive generations (Weller 1941). Neurofibromatosis 
l 
{ 


appears in families and in many is inherited in the manner of a dominant 
character. Rectal polyps often undergo malignant degeneration and often 
‘inherited in a dominant fashion (Lockhart-Mummery and Duker 1939, 
Burdette 1948). Paulsel (1924) reports about two “cancer families’. In 
the first, the father, mother and 6 children died of cancer of the stomach, 
the only member to escape the disease was lost in an accident at the 
age of 28 years. In the second family, the mother and 6 children 
suecumbed to cancer of the stomach, and the father was supposed to have 
died of cancer of the stomach too. 

3.3.2 Such facts as these apparently look impressive, but care must 
be taken not to attribute to ‘cancer families’ more importance than they 
deserve. For a disease as common as cancer there will. be, just by chance, 
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an accumulation of cases in some families and a total absence in others, 
quite apart from any question of heredity. 

3.3.3 Attempts have been made to study the frequency of cancer 
amongst the ancestors of the cancer patients. ‘This method conceals many 
sources of error as the data collected have been influenced by subjective 
factors, the investigators having nothing to fall back upon except the 
symptoms reported to them. The results of such inquiries show any- 
where from 2 to 30 per cent of cancerous antecedents among cancer 
patients. So divergent are the results, that they are utilised both for and 
against the hereditary influences in the genesis of human cancer 
(Oberling 1952). 

3.4 As has been stated above, the influence of environment cannot 
be overlooked even in the mouse strain. It is certainly more so in human 
cancer. Uniovular twins furnish a ready means in assessing its real value. 
These twins are identical from a genetic point of view and they behave 
as two members of a genetically pure strain of mice. If heredity has got 
anything to do with the genesis of human cancer, the same neoplasms 
should regularly be found in twins. According to Versluys (1935), the 
number of identical tumours hardly exceeds 30 per cent and in the opinion 
of some others this figure is far too high (Oberling 1952). This hardly 
meets anticipation and shows the great importance of external influences 
that have no connection whatsoever with heredity. 

“For him who walks in the valley of the shadow this should be a 
consoling thought. Even were he certain, from a genetic point of view, 
to die of cancer, the truth is that he has a 70 per cent chance of escaping 
and ending his days in some other manner” (Oberling 1952). 


4 
CELL MORPHOLOGY AND CELI, BIOLOGY 


It has already been fully established that a cancer cell is quite distinct 
from a normal cell. Recent studies with the help of modern appliances 
of electronmicroscopy, X-ray and u.v. microspectrophotometry, radio- 
active isotopes tagging and chromatography—definitely indicate dis- 
tinct biophysical, chemical, biochemical and genetic changes characteristic 
of cancer cells. ‘Ihe cancer biochemists and cancer enzymologists of to- 
day have at their command these tools for elaborate recording and measur- 
ing devices. As new concepts come to hand about the great fundamental 
cancer problems, namely, the nature of mutation, the mechanism. of cell 
division and nucleic acid replication, the chemistry of chromatin and the 
nature of ‘cods’ in genetic material, the genetic control of metabolism, 
the mode of action of virus, bacteriophage and transforming principle— 
the present urge for cancer research. is such that the new knowledge is 
immediately applied to the cancer problem. i a 

As an enormous volume of work has been done in this direction, a 
brief outline of the most recent studies of cancer cells vis-a-vis normal 
cells have been given here in the form of tables (3, 4, 5, 6, 7, 8 and 9). 

4.1 Morphologically, the cell wall, cytoplasmic volume, ergasto- 
plasm, mitochondria, Golgi material, nucleus, nuclear membrane, nuc- 
leoli and chromosomes have got distinctive and characteristic features for 
cancer cells. Tissue chemistry as elaborated by Cowdry (1949) shows an 
increase of 50 per cent or more of Lipid phosphorus: dry weight ratio, 
succinic dehydrogenase activity, adenylpyrophosphatase activity, arginase 
activity, lysine, tryptophane and isoleucine ; an increase of less than 50 
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per cent of water content, choline, leucine, methionine, valine, phenyla- 
Janine and threonine, no change of ascorbic acid: NP ratio, specific activity 
of p°? in phospholipid fraction, inositol, histidine, glutamic acid, cystine 
and arginine ; a decrease of less than 50 per cent of Potassium : NP ratio, 
Sodium: NP ratio, Magnesium: NP ratio, Cytochrome Oxidase, DNA, 
Cytochrome C, Paraminobenzoic acid, Vit B, Complex and a decrease of 
more than 50 per cent of Calcium: NP ratio, Iron: NP ratio, Copper : 
NP ratio, Zinc: NP ratio, NPN, Urea, Ammonia, total free amino acids, 
Biotin, Ca‘ uptake and retention and free calcium. Biophysically the 
mean extinction values of neucleoproteins and total proteins as expressed 
by C and C?*° (Table 7) have been found to be much higher in cancer 
cells by Moberger (1954). 

42 The distinctive biological. phases of cancer cells corresponding to 
normal cells have been studied from the stratified squamous epithelia of 
normal cervix and the epidermoid carcinoma of the cervix in our Chitta- 
ranjan Cancer Hospital laboratory (Mitra and De, 1954). It will be 
evident from the table 9 that in the preparatory phase (which is a com- 
bined resting and mitotic phase) there is a preponderance of cancer cells 
(89°01 + 020%) corresponding to normal cells (49°53 + 055%) in the 
same phase. Cellular population not coming to maturity is significant: 
it is 85°00 + 0:23% in cancer cells against 1°36 + 1°10% in normal cells. 
The striking phenomenon has been found as regards retention in the pre- 
paratory phase: it is 77°84% in cancer cells against 0'0% in normal cells. 

Now the question is: Why is such a preponderingly high percentage 
of retention in the preparatory phase of cancer cells? Is it due to an 
imbalance in the enzymic activity or to the loss of Potter’s strategic 
enzyme ? 


5 


METABOLISM IN CANCER CELLS 


Since the pioneering work of Otto. Warburg (1923) on enzymes and 
cancer, attention has been focussed in this direction. His hypothesis that 
tumour tissue, in contrast to normal tissue is characterised by a distinc- 
tive metabolic pattern has achieved a great momentum through the modern 
investigators of cancer problems. 

5.1 Aerobic Glycolysis: Warburg observed that slices of tumours 
possessed a high rate of aerobic glycolysis. Dickens and Simer (1930) 
showed that tumour tissue, unlike most normal tissues with a high rate 
of anaerobic glycolysis, usually has a low respiratory quotient. A high 
rate of glycolysis in vivo and in vitro was shown by the Coris (1925), who 


_ determined the concentration of lactic acid in the blood from the wing 


of a chicken bearing a sarcoma. Direct determinations of the concentra- 
tion of lactic acid in tumours in vivo were made by Le Page (1948). It 
has been pointed out by Berenblum et al (1940) that although a high rate 
of aerobic and anaerobic glycolysis is common to most tumours, it is also 
found in many normal tissues, such as retina (Warburg 1930),. kidney 
medulla, jejunal mucosa (Dickens et al, 1936, 1941) and myeloid cells 
of bone marrow (Waren 1943). Hence it cannot be a distinctive charac- 
teristic of cancer. Further, some tumour tissues have little or no aerobic 
glycolysis (Crabtree, 1929 ; Murphy and Hawkins, 1925). 

5.2 Oxidation: Although it is known that tumour tissue possesses 
a full complement of oxidative enzymes, experiments with homegenate 
preparations may be interpreted as showing that tumour tissue manifests 
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a reduced capacity for oxidation (Olson 1951). According to Potter 
( 1951), the capacity for oxidation of most tumours is much lower than 
that of liver, kidney, heart or brain. It is of the same order of magni- 
tude as that found for spleen, thymus, lung or embryonic tissue. 

_ One of the most characteristic Properties of an homogenate is that it 
is not homogeneous. By following the technique of differential centrifuga- 
tion Schneider and Hogeboom (1951) have shown that neither the nucleus 
(containing DNA) nor the microsomes (containing RNA) is active in the 
breakdown of carbohydrates. ‘The metabolic picture of a cancer cell is 
one of extreme glycolytic activity in cytoplasmic sap and of moderate 
oxidation in the mitochondria. It has been suggested that the relation 
may be due to the poor binding of the coenzyme, diphospho-pyridine nucleo- 
tide, by the mitochondria of tumour tissue (Wenner and Weinhouse 1953). 

5.3 Other Enzymes: That rapid and uncontrolled growth of a 
tumour indicates active protein synthesis has been demonstrated by isotope 
Goes tte in vitro by Zamecnik et al (1951) and in vivo by Tyner et al 
1953). 

Isotope experiments carried out both in vivo and in vitro have shown 
that nucleic acid metabolism is very active in tumour tissues (Heidel- 
berger, 1953). 

The incorporation of labeled acetate or glucose into the fatty acids 
of tumour slices is not excessive, suggesting that the lipid needs of a rapidly 
growing tumour are supplied preformed from the host (Medes et al, 1953). 

In general, tumours have a lower range of enzyme activity and a 
characteristic pattern of activity for tumour tissue just as there is a 
characteristic pattern of enzyme activity for each particular normal tissue. 
This pattern is independent of age, rate of growth or origin of the tumour 
whether spontaneous, transplanted or induced (Greenstein 1954). 


5.4 Alternative Metabolic Pathways : Besides major metabolic path- 
ways as Emden-Meyerhof scheme of phosphorylating glycolysis and the 
Krebs tricarboxylic acid cycle, many alternative metabolic pathways have 
been discovered by recent studies with isotopes (Potter and Heidelberger 
1950). Thus a labeled carbon atom in a molecule of glucose may find its 
way not only in glycogen or respiratory CO2, but also into other substances, 
such as fatty acids, aceto-acetic acid, cholesterol, mucleic acid, ascorbic 
acid or many other (Potter 1944). 

5.4.1 Alternative pathways determine the metabolic differences 
between individual differentiated tissues. They also make possible the 
control and integration of metabolic activity although the precise mechan- 
ism is not known. Many possibilities exist, including changes in the 
amount, activity and intracellular distribution of enzymes, coenzymes, 
activators and antimetabolites (Rossiter, 1955). In various regions of the 
cell, one can envisage competition among substrates for certain enzymes 
and similar competition among enzymes for substrates, coenzymes, acti- 
vators and antimetabolites also may be involved in these competitions. 
The over-all process is modified by conditions superimposed by genetic, 
hormonal or other activity. a 

5.4.2 Potter (1950, 1951) has shown that in cancer tissue, some of 
the alternative metabolic -pathways are far from subsidiary, and the factors 
controlling the alternative pathways and the rate limiting mechanisms of 
the over-all metabolism of tumour tissue differ from those of normal tissue. 
In normal tissue, which is not carrying out tricarboxylic acid cycle oxida- 
tion to capacity, the metabolism may be controlled by such known rate- 
limiting factors as the concentration of substrate, the concentration of 
inorganic phosphate, or the concentration of phosphate acceptor. In 
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tumour tissue, on the other hand, the non-availability of oxidative enzymes 

may be the prevailing rate-limiting mechanism. This would cause an 
increase in the availability of the intermediates of glycolysis. Thus, in ` 
cancer, many of the glycolysis metabolites (“the building blocks of 
growth”) are not exidised as fuel, but are deviated into alternative path- 
ways, such as protein synthesis, nucleic acid synthesis, or some other 
metabolic activity characteristic of uncontrolled growth of tumour tissue. 

5.5 Anti-metabolites : Anti-metabolites play an important role in 
biologically directing metabolism. They also provide a means whereby 
metabolic processes may be controlled from without. It may be possible 
by the skilful use of anti-metabolites to divert a metabolite from one 
metabolic pathway to an alternative pathway. 

5.5.1 Both D-glucosamine and glucose can be phosphorylated in the í 
presence of A.T.P. The glucosamine competes with glucose for the 
enzyme hexokinase. It has been suggested that the phenomenon of auto- , 
nomous growth in cancer tissue is considered to be the result of a per- 
manent imbalance between (a) enzymes that utilise essential metabolites in 
the growth process and (b) enzymes that convert these metabolites to path- 
ways not involved in growth (Schmitz, Potter and Hurlbert, 1954). This | 
imbalance may be effected by the logs of an enzyme, a strategic enzyme, | 
which is essential for the control of normal growth (Harpur and Quastel, l 
1949). Since the phosphorylation of glucosamine diverts A.T.P. from 
possible use in other metabolic pathways, Quastel and Cantero (1953) made 
the interesting suggestion that D-glucosamine might modify the metabolism 
of tumour tissue. 


ra 


6 
NATURE OF CANCER 


6.1 Cancer cell is an altered normal cell. Bullough (1950) has shown 
that a high mitotic rate is associated with high tumour yield. Epethelia 
of the vagina, uterus and rectum are highly active mitotically and so most 
liable to develop cancer. Mitotically inert tissues like striped muscles and 
hy brain rarely develop cancer. Exceptions are encountered in the duodonal 
Hit} mucosa with high mitotic rate but low tumour yield and mammary gland 
with low mitotic rate but high tumour yield. 

6.2 Stroma of the normal tissue also undergoes changes in the process 
of carcinogenesis. Woodhouse and Billingham (1950) have demonstrated 
that carcinogen-treated epidermis and thin Thierschgrafts of carcinogen- 
treated skin did not yield tumours when transplanted orthotopically to X 
untreated body sites. On the other hand, tumours have been obtained 
when a denuded carcinogen-treated area was resurfaced with ‘untreated 
epidermis. Hence it can be deduced that the effective carcinogenic action 
of methylchloranthene is not limited to the epithelium itself but also 
extends in the deeper tissues. 

6.3 There are two biological phases of carcinogenesis. First there is 
the specific irreversible initiating phase, in which normal cells are con- 
verted to latent tumour cells that lie dormant until stimulated in ‘the 
Second Phase (promoting phase) to become morphological tumours. The 
promoting phase can be brought about by non-carcinogenic procedures 
such as application of croton oil (Berenblum and Shubik 1947). 

= 6.4 During the early stage of carcinogenesis, the mitotic cells increase 
from about 17 to 150 per 15,000 cells (Cooper and Reller 1942). Simultane- 
ously the number of cell layers increases about six times ; the cell volume 
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increased continuously from basal t i 
o the superficial layers (Cowdry and 
Palleta 1941). 4 i 7 
6.5 The factors chiefly concerned with the process of carcinogenesis 
are genetic factors, hormonal factors, milk factor, age, diet and carcino- 
genic agents. 

‘ 6.6 Carcinogenic agents: Carcinogens may be classified under 
different groups, namely, (a) Physical carcinogens, e.g. sunlight, ultra- 
violet rays, X-rays and radioactive substances ; (b) Chemical carcinogens, 
e.g. carcinogenic hydrocarbons, Azo-compounds, etc. ; (c) Physio-patho- 


¢ logical carcinogens like hormones ; and (d) Biological carcinogens under 
wie? which may be placed all the ill-defined agents like virus complex, genetic 
W factor, milk factor, etc. 7 


4 6.6.1 Chemical Carcinogenic agents: ‘The first reference to chemi- 
E cally induced cancer was made by Percivall Pott in 1775. He discovered 
A the cause of cancer of the scrotum as the contamination by soot amongst 
chimney sweeps. Nothing further was known about it for about a century 
till von Volkmann in 1875 described industrial cancer contracted through 
contact with coal tar, and in 1876 Bell discovered ‘paraffin cancer’ due to 
shale oil. Later, with the development of industries, many cases of tumour 
induction by mineral oil, tar or soot were described, notably ‘mule spinners? 
cancer amongst cotton spinners, due to mineral oil used as a lubricant. 
It was left to Yamagiwa and Ichikawa of Japan to successfully induce 
malignant skin tumours in 1918 by applying coal tar on the ears of rabbits. 

6.6.2 The polycyclic aromatic hydrocarbons and their heterocyclic 

analogues constitute the main class of tumour inducing compounds. A 
member of this group, 3:4 benzpyrene, occurs in coal tar ; another 
member, 20-methylcholanthrene, can be prepared from sterols and bile- 
acids—substances found in the human organism. 

6.6.3 The mechanism of the action of carcinogens have not yet been 

fully clarified. ‘They probably enter the cells through the cell membrane. 
It is not known whether the action depends on size and shape of the 
molecule or due to selective adsorption. Bergmann (1942) postulates an 
acceptor within the cell to which molecule of a requisite optimal size and 
shape are adsorbed. ‘ 

6.6.4 From Berenblum and Shubik’s (1947) experiments it is found 
| that two agents are required for tumour induction, namely, the specific 
j carcinogen for the initiating action (initiator) and the non-specific irritant 
| for the promoting action (promoter). 

6.6.5 Fieser (1945) suggested a reaction of the hydrocarbon whereby an 
-S-S linkage of a protein or peptide molecule is broken, giving rise to a free 
Sa sulphhydryl group, -SH, on the one hand, and a hydrocarbon-peptide 

| 1 link, > C-5-, on the other. Fieser is of opinion that the hydrocarbon 
hi becomes attached to a protein constituent of the, cytoplasm rather than 
F forms a complex freely soluble in the blood stream. This suggestion has 
| 


been supported by Crabtree (1945), who postulated that these compounds, 
by preferential metabolism and excretion, interfered with those cell 
constituents bearing -SH groups with which the carcinogen has to combine 
in order to act. Crabtree found that compounds as closely related to the 
carcinogens as the hydrocarbons anthracene and phenanthrene (both 


excreted as mercapturates) can act as inhibition, and suggests a competition 
yme or other cell constituent, 


| reactive for an -SH group containing enz) TRN $ 

ma which might take place between the inhibitor an the carcinogen. 

g 6.6.6 An attempt has been made to deal with the problem by a more 
te basic method than the study of common chemical properties. Pullman 


and Pullman (1946) attempted to find a common, general and fundamental 
él 
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property for all chemical carcinogens, which might then disclose the 
common mechaniser for carcinogenesis. Whether the relationships dis- 
covered are significant or not remains yet undecided, but the approach 
used is so startingly fresh and original, and the method of so fundamental 
a character that it opens the gates to a fiood of new ideas. 

Pullman and Pullman used the methods of wave-mechanics and in 
particular the concept of resonance to determine the electron structure and 
calculate the densities of free electrons at each carbon atom and each bond 
of carcinogen molecule. In the types of structure possessing carcinogenic 
activity there exists a region of high activity (great density of free elec- 
trons) at two neighbouring atoms and the bond connecting them. ‘This 
region is found at what they term ‘region K’, or the so-called phenan- 
therene double bond. 

The Pullmans found, through their calculations, that on substitution 
of methyl groups in certain positions, the relative electron density at 
‘region K’ increases. At this point arises the startling correspondence 
between electron density as calculated and carcinogenic potency as 
observed. After having evaluated the electron densities at ‘region K’ for 
various types, it appeared that active compounds showed values above, 
and inactive compounds values below a certain threshold ; further, the 
values are in agreement with the degree of carcinogenity. 

The Pullmans’ work is important as it relates for the first time 
numerical values for chemical reactivity to carcinogenicity and, quite 
generally, establishes the first bond between a branch of chemistry as 
mathematical as wave mechanism and a biological phenomenon such as 
cancer. According to Coulson (1953): ‘The whole field is a singularly 
interesting one, because it represents one of the very first serious attempts 
to relate what are obviously complex biological phenomena to quantum- 
mechanical principles. Its significance has not only in the fact that 
carcinogenic potency (or otherwise) has been correctly predicted on purely 
theoretical grounds for quite a large number of molecules, which had not, 
at that time, been investigated experimentally, but also in the fact that 
it opens up new fields of inquiry and discovery and itself suggests new 
interpretations: this must inevitably lead to a better understanding of 
such phenomena as carcinogenesis, drug action, chemical mutations and 
the mechanism of oestrogenic and other hormonal activity.” It is quite 
likely that in no distant future, enormous and far reaching developments 
in these fields would be forthcoming. 

i 6.7 Genetic factors have to a certain extent been discussed along 
with heredity. 

Three different lines of investigations viz., (1) experimental production 
of cancer, (2) study of spontaneous tumours and (3) the study of trans- 
plantable tumours enlighten as about the genetic factor. 


6.7.1 Lynch (1933) reported that different genetic strains of mice 
showed different degrees of reaction to tar-induced skin carcinoma. It 
was also shown that these genetic differences depend on multiple 
Mendelian factors. Kreyberg (1935) showed that a strain of mice having 
a high incidence of spontaneous breast cancer has a lower frequency of 
induced cancer than another strain with no spontaneous breast cancer, 
showing thereby that the different types of malignancies have different 
genetic basis. Similar results were also reported by Branch (1936) in 
1:2: 5:6 dibenzanthracene induced sarcomas in mice. ‘The dibenzan- 
thracene induced tumours were also shown to be strain and organ specific 
or, in other words, the different types of tumours grow only in animals 
of specific strain in which they originated. More detailed genetic studies 
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(Heston 1940) on the susceptibility of dibenzanthracene induced lung 
tumours in different strains of mice showed that tumour susceptibility 


is dominant over non-tumour and that susceptibility may also be influenced 
by non-genetic factors. 


6.7.2 Strong (1945) was able to induce coat colour mutations in mice 
by treating them with 20-methylchloranthene. He discussed the possibility 
that through an analogous process, the same chemical may induce somatic 
mutation and thus give rise to malignancy. He later (1945) reported two 
germinal mutations with the chemical and showed that the two new 
strains developed from these mutants have different susceptibility to 
experimental induction of tumours. 


6.7.3 The second line of investigation is the use of spontaneous 
tumour. Bittner (1936) has shown that extra-chromosomal influences are 
also operative in the production of breast cancer in mice. Details have been 
given in the chapter on heredity. Hereditary factors rather than extra- 
chromosomal influences largely determine the susceptibility of other types 
of spontaneous tumours such as lung tumour, leukaemia, liver tumours, 
stomach tumours, etc. 


6.7.4 ‘The third line of approach is through the study of transplant- 
able tumours. It has been established by Little (1947) and others that 
there is a genetic basis of susceptibility (S) and resistance (R) to trans- 
plants. When a susceptible strain is crossed with resistant strain, the F, 
hybrids show susceptibility. When F, is back crossed to S parent, the 
progeny is also susceptible but if the F, is crossed with the R parent both 
S and R individuals are produced. The F, obtained by crossing two F, 
individuals similarly develop both kinds of progeny. 

6.7.5 Itis thus found that genetics has a dual role to play in explain- 
ing the process of carcinogenesis. Mutation of the gene located in the 
somatic cells, according to many, is the immediate basis of the initiation 
of cancerous growth of these cells. There are also evidences to show that 
the somatic mutation is in its turn controlled to a certain extent by the 
gene complex located in the germ cells of the organism. 


6.8 Hormonal factor: If a polentiality for cancer exists, a suitable 
endocrine environment may accelerate or promote that potentiality or on 
the other hand, prevent its expression. The possibility that abnormal 
endocrine environments can create or destroy cancer seems remote. There 
is no proof that they are the direct causes of cancer. t 

In this connection, oestrogenic, progestational, androgenic, adrenal 
cortical hormones and certain hormones of the pituitary are concerned. 


6.8.1 ‘The mammary tumours occur in 90% or more of female mice 
of some inbred strains ; they rarely, if ever, occur in males. The incidence 
of the mammary tumours among breeding female mice of most strains 
is significantly higher than among virgins of the same stock. The Strong 
A strain shows the greatest difference 1m incidence of the mammary 
tumours among breeding females (83°6%) and virgins (4:9%) (Bittner 
1939). The incidence of the mammary tumours in virgin mice of the A 
strain is increased by oestrogen administration (Gardner 1939). 

6.8.2 The low incidence of tumours in virgin mice of the A strain 
is genetically determined. Reciprocal hybrids between the A and C,H 
strains both show a high incidence of tumours among the virgins, approach- 
ing that of the C,H strain. On the assumption that a high incidence of 
tumours in virgin mice is hormonally determined, the term ‘‘inherited 
hormonal influence” has been applied (Biltner 1948). 
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6.8.3 Lathrop and Loeb (1916) observed that in mice with a mammary 
tumour incidence of 60 to 70%, ovariectomy at or before the age of 
3 months completely or almost completely prevented the appearance of 
mammary tumours, at the age of 6 months reduced the incidence to 9% 
while overiectomy after 7 months of age had little effect on the incidence of 
the mammary tumours. 

6.8.4 The appearance of breast cancer in women following oestrogen 
administration is difficult to interpret. Hormonal factors in ovarian tumori- 
genesis has been reported by Biskind and Biskind (1944). Granulosa cell 
tumours developed within 11 months in ovariectomised rats of the Sherman 
strain bearing intrasplenic ovarian grafts. 

6.8.5 Adrenocortical carcinoma developed in mice of inbred strain 
(CE) subsequent to castration at birth or within one or two days there- 
after ; all of the females when 6 months old and most of the males when 
7 mouths old had such tumours (Woolley and Little 1945). They produced 
either oestrogenic or androgenic responses in their hosts. The tumours 
were prevented when castrated mice received adequate amounts of 
stilbesterol, 

6.8.6 Tumours in castrated mice of the Bagg albino strain produced 
predominantly oestrogen, those in the mice of C,H and CBA strains 
elaborated both oestrogen and androgen and those of the A strain only 
androgen (Frantz and Kirschbaum 1949). 

Tumours of different types, namely, sarcomas, lymphoid tumours and 
adenocarcinomas have also been produced by prolonged administration of 
pituitary growth hormone (Moon et al 1950). Korteweg and ‘‘homas 

(1939) found that papillomas and carcinomas arising in hypophysectomised 
mice painted with a solution of 3,4-benzpyrene occurred at a much later 
age than in the intact controls similarly treated. 


6.9 The Virus Complex: Since the beginning of this century, 
Borrel (1903) conceived the idea of the viral origin of cancer. ‘This theory 
did not have any support from the scientific world until Peyton Rous 
(1911) successfully grafted the breast sarcoma of a Plymouth Rock hen by 
innoculation of tumour filtrates. During this period Fujinami and Inamoto 
in Japan reported a Myxosarcoma of the fowl possessing analogous pro- 
perties. These transmission experiments with cell free filtrates of tumours 
yielded the first positive evidence in support of the virus theory. 

6.9.1 Two criticisms were labelled at his work, namely, the resultant 
masses were granulomatous and not neoplastic, while the second point was 
that it had only been accomplished in birds and had no mammalian 
counterpart. 


6.9.2 Shope (1933), however, found the papilloma in the American 
cottontail rabbit, due to a filter-passing virus, which also had the power 
to induce similar tumours in domestic rabbits ; and these almost inevitably, 
after a lapse of one or two years, became frank squamous cell carcinomas 
with metastases. It was reported in 1938 by Lucke that a spontaneous 
renal adinocarcinoma in the leopard frog (Rana pipiens) was probably 
caused by a virus. It is transmissible after long storage in glycerine and 
produces an adenocarcinoma, not at the site of inoculation but only in the 
kidneys. 

6.9.3 Hamzaki et al (1953) had succeeded in isolating the virus HST 
from Yoshida’s ascitis tumour. The antisera produced by the above virus 
actually inhibited the growth of the ascitis tumour which however regained 
their malignant characteristics when the virus in question was re-intro- 


duced. 
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. 6.9.4 Milk Factor : Maud Slye (1913) showed that strains of mice 
could be separated which could show either a very high or a very low 
incidence of mammary cancer. In 1936 Bittner showed that the extra- 
chromosomal factor was transmitted by the mother’s milk. By fostering 
mice of the “cancer” strains on ‘‘non-cancer” mothers, the cancer inci- 
dence could be reduced from 97°4 per cent for C,H mice to 1°9 per cent 
in ten generations, Andervont (1945) obtained the complete elemination 
of mammary cancer in C,H mice in five generations by removing the 
animals from the uterus by caesarean section and fostering them upon 
C;, mice free from cancer, Conversely, the frequency of cancer in the 
latter line was raised from 9 to 70 per cent by fostering them upon mothers 
of the cancer line. It is now established that there are at least three 
factors operative in the production of mammary carcinoma in mice, namely, 
a milk factor transferred during nursing, hormonal stimulation of the 
mammary gland and an inherited susceptibility by the males and females 
of a high cancer strain. 

6.9.5 Inspite of meticulous investigations, it was not possible to 
recover any virus from human tumours. 


De Wittt Fox (1951), however, observed virus like bodies in human 
cancer. He made an electron micrograph study of normal and tumour 
tissue after disruption of the cell membrane by homogenisation in a 
Warburg microblender and ultracentrifugation through the Berkefield 
filter. Virus like bodies (60-220 mp» in diameter) were found in tumour 
tissues (both malignant and benign) but none in the normal tissue. 


6.9.6 The transmissible agents in the filtrates are characterised by: 
submicroscopic particles, (size varying 60 to 230 my in different species), a 
medium resistance to heating, being inactivated at 55°-60°C ; a great sensi- 
tivity to oxidation, being reactivated by some reducing agents ; a stability 
in a frozen or dry state ; and a remarkable resistance to glycerol and to 
X-rays. Analysis of the sediment by highspeed centrifugation shows a 
complex structure containing lipoid, carbohydrates and nucleoprotein of 
the ribose type (Claude, 1947). DNA are found only in higher viruses 
(Hourowitz, 1950). 

The viruses of avian leukoses and tumours are antigenic for both 
heterologous and homologous species. ‘These particles exhibit marked 
cytotropism and a power of adaptation, remain latent in suitable host cells 
and have a propensity to mutation depending on the age and the species 
of the host (Duran-Reynals, 1946). Avian sarcoma agent exhibits pleomor- 
phism in its passage through different hosts. These filterable avian agents 
differ from all other carcinogenic agents in that they can induce the precise 
kinds of tumours as those from which they arise and they multiply only 
in the tumours which they originate. These agents are demonstrable only 
in the mesenchymal tissues and not in epithelial tumours in birds. Hence 
the point in question is whether this agent or the virus can be considered 
as prototypes of all malignant tumours in all animals including man. 

6.9.7 Discussion on Virus theory : Unfortunately for the theory of 
continuing virus activity as a cause of malignancy, virus can be recovered 
with ease from the simple growth, but only with difficulty from the carci- 
noma, although immunity reaction would suggest its continued presence 
(Scarff. 1951). Gye (1949) hoped that he had brought the virus point of 
view more into line with mammalian cancer when he succeeded in inducing 
tumours in mammals after freez-drying the transplanted tumour tissue at 
-79°C. He postulated that such transmission could only be by means of 
an infecting agent, but unfortunately it has since been shown that living 
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cells can survive such harsh treatment when the dried material is reconsti- 
tuted in 5°3 per cent glucose solution or in 1 in 500 neutral solution of 
cysteine (Passey & Dmochowski, 1950) indicating that living cells, and 
not a virus, are responsible for the results. Passey et al (1950) has further 
shown that suspensions of sarcoma cells which have been frozen in glucose 
solutions and desiccated may show active growth in vitro after reconsti- 
tution in glucose. 

As a matter of fact there are certain authors who would call the 
tumour viruses ‘“‘viroids’’ (Altenburg 1946), ‘‘pro-virus’’ (Darlington and 
Mather, 1949) or a group having properties by which they can be differen- 
tiated from other viruses (Haddow, 1947, Kidd, I950 and Rhoads, 1949). 
It is difficult to explain the phenomena of masked condition, where the 
virus occurs not in a corpuscular form but dissociated and attached to cell 
structures and the transmissibility of latent virus from one generation to 
another. It has been remarked that the narrow specificity of the agent, 
in the sense that it always reproduces the same tumour is unlike the 
behaviour of a real virus. 


6.10 Somatic Mutation: ‘The position of other neoplastic con- 
ditions where the presence of virus has not yet been proved is not 
yet clear. Here a new element is introduced, and the change of prime 
importance has been considered at the level of the self-duplicating unit 
of the affected cell. Many authors, such as Kill (1946), Haddow (1947) 
and Butenandt (1952) consider that autonomous multiplication of particles 
or “‘duplicants’’ or the autocatalytic production of some chemical substance 
in the interior of the cell may be the cause of the new property of autonom- 
ous growth acquired by the neoplastic cell. But what they cannot accept 
is the concept that these particles of chemicals can be of exogenous origin. 


6.10.1 The origin of these autonomous particles was thought to be 
in the nucleus or in the cytoplasm. Graf (1941) is of opinion that carcino- 
genic hydrocarbons get selectively attached to mitochondria which might 
undergo irreversible changes and acquire an ever-increasing degree of 
autonomy in their metabolic functions. This could continue until their 
functioning became completely emancipated and they would then be in all 
ways comparable with viruses. It has been pointed out by Zollinger (1950) 
that although carcinogenic hydrocarbons might get attached to mitochon- 
dria (since they are lipo-soluble), they also cause other disturbances, not 
least among chromosomes (Von Moellendorff, 1939) ; and in the chain of 
processes leading to cancer, the irreparable damage to chromosomes is 
certainly more important than alterations to mitochondria. 


6.10.2 Haddow (1953) in his ‘‘newer interpretations of the biologic 
mechanism” suggests that “the primary step may be the inhibition of 
certain fundamental processes of genetic synthesis followed by the genera- 
tion of new self-duplicating fibre or template, chemically, and hence geneti- 
cally modified. 

6.10.3 Caspersson (1947) has given an original interpretation to the 
possible significance of heterochromatin in the process of carcinogenesis 
with special methods of cytochemical analysis. Heterochromatin regulates 
the formation of protein and thus the primary growth process. ‘This for- 
mation takes place with the mediation of nucleic acids which are of ribode- 
sose type in the reproduction of the genes in the chromosome apparatus 
and of the ribose type in the protein formation of the cytoplasm. The 
formation of cytoplasmic proteins seems to be induced by a specific portion 

of the chromation, the heterochromatin, which produces proteins of specific 
type. These proteins are collected in the nucleolus and make up its main 
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mass. From the nucleolus they wander towards the nuclear membrane 
kag where with the mediation of ribose nucleic acids there takes place the 
formation of cytoplasmic protein. 


Between the malignant tumour cell and the normally growing cell 
there seems to exist a fundamental difference in regard to the development 
of the system of protein formation which provides the background for all 
growth and multiplication. In the malignant tumour cell the endocellular 
inhibitory mechanisms which normally limit the activity of the protein- 
forming system, have more or less ceased to function, thus leading to 
specific alterations in the cytochemical picture. These observations show 
ae that the heterochromatic section of the nucleus must play a very special 

role, not only in the growth of the cancer cell but also in carcinogenesis. 
Disturbances in the heterochromatic system seem to be a necessary pre- 
requisite for the malignant growth (Caspersson and Santesson 1942). 


6.10.4 Darlington and Thomas (1941) and Gulick (1944) are of opinion 
that heterochromatin appears to have a marked influence upon the supply 
of nucleic acid and that an oversupply of heterochromatic segments can 
accelerate the mitotic cycle. 
Goldschmidt (1948) also expresses the view that heterochromatin may 
undergo a genetic change analogous to mutation in the euchromatin, the 
action being primarily concerned with the process of growth of chromo- 
somes. Koller (1947) suggested a competition which ‘comes into operation 
when the amount of nucleic supply is diminished at various levels’ : 
(a) intrachromosal, when euchromatin competes with heterochromatin of 
the same chromosome, (b) interchromosal when the whole chromosome or 
several chromosomes compete with each other, (c) intercullar when two or 
more adjacent cells compete with each other as in tumours, and (d) inter- 
tissues when cells of one tissue compete and have a greater demand for 
nucleic and supply than cells of other tissues. Koller thinks that the 
heterochromatin behaves as an indicator of metabolic conditions which 
prevail within the cell. It also functions as a regulator, being responsible 
for maintaining equilibrium of demand and supply for nucleic acid. The 
balance can be upset not only by external condition but also by internal 
factor such as by the addition of an extra heterochromatic chromosome to 
normal chromosome complex. 
6.11 It has more or less been agreed that in the process of carcino- 
genesis, somatic mutation starts at the chromatin level, but some of the 
carcinogens are not mutagenic (Steiner 1954). The virus and mutation 
theories led to the chemical theories, all of which fail as yet to explain in 
y terms of established concepts, the phenomena of cell multiplication stimulus 
g and the failure of the body to stop the process. There is a comparatively 

recent concept of cancer as an artificial parthenogenetic somatic activation 
} by diverse chemical and physical agents. According to this idea, a 
| neoplasm represents essentially a growth „composed _of somatic cells, 
initiated by parthenogenetically competent stimuli ; unlike a normal preg- 
nancy the body has no physiological mechanism to stop the abnormal 
growth (Steiner 1954). 

From the oncological point of view there has been a remarkable pro- 
gress in the study of cancer problem from every angle of vision. It must 
at the same time be admitted that the core of the problem is still to be 

i d all-embracing researches on cancer 
explored. As a result of extensive and C 
T A ming to the forefront opening alter- 
fl problem, newer brain waves are coming timists who helecon 
r native pathways and I am one of those optimis eve tha e 


normal philosophic and scientific mind will win over the abnormal matter. 
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TABLE 1. 


Proportion of Cancer Deaths in 100 Deaths from all Causes in Bach Age Range 
(and Percentage Distribution of Total 100 Deaths) 
[Calcutta Corporation Area, 1954] 


eee 


Age range of life (years) Pr 
Sex - - ar — 


| 
0-19 20-29 30-39 40-49 50-59 | 60-above |All ages 
(1) (2) (3) (4) (5) (6) (7) (8) 
1. Male 0:2 0:3 2:0 5:2 6:2 5:5 2:4 
(25-3) (4:5) (4:3) (5-1) (5:6) (9-0) (53:8) 
2. Female 0-1 1-1 4-0 8:8 9:5 4:5 . 2:3. 
(24:5) (4-6) (3-0) (2:6) (3-1) (8-4) (46:2) 
3. All persons ... 0-1 0-9 2°8 6-4 7-4 5:0 ° 2:4 
(49-8) (9-0) (7:3) (7-7) (8-7) (17-4) (100-0) 


TABLE 2. 


Probability of Death from Cancer in Different Age Ranges 
[Calcutta Corporation Area 1954, and 1951 Census West Bengal Life Tables] 


| RR 


BISA: Age range of life (years) 
age 
(years) Sex 0-19 20-29 30-39 | 40-49 50-59 |60-above | Total 
(1) 2) 3) (4) a e o Chaar) 
=| | eo \— 
E | GEE 
1. male -001 001 ‘001 | :005 | 006 | -010 1024 
-000 -001 004 | -009 -008 -007 029 
3. en eae -001 003 | -010 -012 | 019 | -035 
20 | i 4 
e ee -001 -008 017 -017 014 057 
5. ee ae = 003-011 | 014 | 022 | -050 
30 \ | ; $ ; 
= -009 -019 019 016 063 
7 Sea = | = Z ONS | 017 | 026 | .056 
Y = -025 | 024 } -021 -070 
8. female — — | E al ‘004 GSS He 
9. male = | | 
So ta — | +034 | -029 | -063 
10. female — = T E | a 1055 Ta 
11. male — = 
g -— RE ES 045 | -045 
12. female — = ; $ 


rr een 
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TABLE 3. 
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Normal Cell 


Malignant Cells 
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References 


Cell Wall 


Cytoplasmic 
Volume. 


Ergastoplasm 


Mitochondria 


Golgi Material 


More cytoplasmic vO- | 
lume in comparison 
with nuclear volume. 


Abundant ergastoplasm, 
chiefly in the form of 
bundles of roughly 


parallel double lines, 
suggestive of tubular 
canaliculi. 


Populations : 
More numerous in 
norinal liver cells. 
Dimensions : 
Diameter fixed at pH 
7:3, 0:35 to 074p. 


Shape : 
| Elongated forms. 


Fine Structures : 

Limiting membrane 
double layered. 

Cristae mitochondria- 
les not prominent 
structures. 


(Electron micros. study) 

Cells of epididymes of 

mouse : 

(a) Horseshoe-shaped 
arrangement, of 
large vacuoles. 

(b) Lamellae arranged 
particularly along 
the inner and outer 
border of the vacu- 
oles. 

(c) Granules of low elec- 
tron scattering pow- 
er of about 400A° 
in diameter, distri- 
buted and intimate- 
ly associated with 
the lamellae. 


Electronmicrograph of 
Novikoff Tumour 
Cells : Contiguous cell 
membranes separated 
by a distance appro- 
ximately 400A°. At 


some sites, the men- | 
brances of adjacent | 
a cells 
parated. Specially at | 


sufficiently se- 


corners. : 
Less cytoplasmic vo- 
lume. 

Very few organized 


ergastoplasmic struc- 
ture and no promi- 
nent bundles of paral- 
lel lines. Ergastoplas- 
mic structure in the 
form of vesicles. 


Less numerous in No- 
vikoff tumour cells. 


Diameter in Novikoff 
tumour ranged from 
024-24 to 1-2p, 


Spherical or elliptical 
—No elongated forms 
observed. 


Same. 


Cristae mitochondriales 

very prominent and 
dense and in higher 
magnification, double 
structures, 


The vacuoles or vesi- 


cles not horseshoe- 
shaped, irregularly 
arranged, 
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Normal Cell 


Nuclear Volume 


i Nuclear Chro- 


matin 


Nuclear Mem- 


brane 


Nucleoli 


Chromosomes 


Volume ; 

Less in comparison 
with cytoplasinic 
volume. 


Hyperchromasia : 

Not marked. 
Chromatin pattern : 
Regular finely granu- 
lar. 


Nuclear membranes 
measuring from 300 
to 400A° in total 
thickness, double-lay- 
ered, outer layer more 
tenous than the inner. 
Regular, 


Less permeable to nu- 
cleoprotein, 


Smaller. 


Two forms :— 

(a) as twisted cords of 
a dense material of 
closely packed par- 
ticles ; 

(b) as granular masses 

showing no particular 
organization. 

Less nucleolar popul- 

lations. 


Less chromosome ab- 


normalities. 
Number : 

In normal human en- 
dometrial cells 
varies from 4 to 104 
(Timonen), 30 to 59 
(Manna). 

In non-neoplastic hu- 
man cervix from 27 
to 68. 


Malignant Cell 
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References 


More in comparison 
with cytoplasmic vo- 
lume. 


Marked. 


Irregular in shape, size 
and orientation. 


Same. 


Less regular, irregular 
projections and in- 
dentations being com- 
mon. Some instances 
of nuclear membrane 
deeping deeply into 
substance of the nu- 
clei to form fissures, 
the walls of which 


contiguous or tubular- 


crypts, with narrow 
lamina. 


Increased permeability. 


Much larger and more 
diffuse. 


Increased nucleolar po- 
pulations. 


Increased chromosome 
abnormalities. 


Wide range of varia- 
tion in chromosome 


number in cancerous 
cells of human cervix. 
Fach patient has a 

characteristic freqen- 
cy distribution with a 
peak within a nar- 
row range (Manna). 


Staff. Vincent 
Mem. Lab. Pub. 
Am. Cancer Soc. 
1950. 


Howatson et. al., 
1955. 


Catchpole et. al., 
1950. 


Howatson et. al., 
1955. 


Margaret et. al., 
1955. 


Lurdford 1930, 
1936. 

Timonen, S. 1950. 
Manna, G. K., 
1954, 1955, 1955. 
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TABLE 4. | 
Tissue Chemistry à 


Mouse Human 


Constituents am i 7 References 
Epidermis |Carcinomas Epidermis |Carcinomas 
Mi inerals® aun | 
Potassium 900 347 313 322 = | Cowdry 1949 4 
Ss Sodium ae 168 147 | Fae == | 3 
KAR. Calcium 506 44 9 16 85 j 
= Magnesium = 19 18 18 — i 
Zinc 80 5:2 1:7 2-4 1:7 | 
Copper 306 0-58 0:10 0:54 0-16 
Tron ue 6-4 2:2 = — 
Calcium binding? : 
Free Calcium... 30:8 15 2 
Bound Calcium ... 49-4 3:7 = — 
5 2 Nucleic Acids? : 
= Nucleoprotein 
= phosphorus ... 124 139 Ei za | 
DNM ve | 935 582 T L | 
] 
28:6 19-1 21:3 = | 
0-16 0:31 0-12 = : 
see 1-66 0-66 = == 
“Photographically | o . Yeo 4 
reducible lipids? |- : j 
; E 25:0 0 64-0 0 | 
0-0 3-1 to 20-3 0:0 44-0 to 98:0 | 
60:0 81:6 Ban = a 
aay i 
É 
- 0:079 0-030 A —_ 
990 1150 ou MA 
210 212 = — 
, Complex? $ oag 058 Ta =) 
Ascorbic Acidi ...| 0-193 0.184 F = 


aip WO 
ng. lipid; lipid in carcinoma qualitatively different from 
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Mouse Human 
Constituents References 
N 
Epidermis |Carcinomas Epidermis |Carcinomas 
Nitrogenous 
Constituents : } 
Urea’ 77 22 33 — 
vin) Ammonia® 24 8 24 — 
ae Lysine® 5:15 8-18 — — 
j Isoleucine! 2:65 3:83 = — 
Leucine! 4:17 5:28 — — 
Methionine® 0-91 1:20 — — 
Valine! 2:84 3:86 — — 
Phenylalanine} 1-46 1-89 — — 
‘Threonine 2:43 3:17 — — 
Histidine? ce 3:33 3-40 — — 
Glutamic Acid® ,,, 7:90 7-72 — — 
Cystine! D 1:50 1:42 — 
Arginine! i 11:50 11:42 
Tryptophan’ 0:98 1-60 
£ Mg. of N per 100 gm. of fresh tissue. 
n Amino acid N as per cent of total tissue N. 
i Mg. of ascorbic acid per mg. of nucleoprotein phosphorus, 
TABLE 5. 
Cell-Chemistry 
Constituents Normal Cell Malignant Cell References 


Cytoplasmic 
RNA, 


Protein ono 


7: * DNA 


Nucleoli 


23 


i 


| 


Nucleic acid contain- 
ing aggregates big- 
ger. f 


Not like tumour con- 
dition. 


There is mean basic 
DNA content in nor- 
mal tissues. There is 
a small variation of 
DNA value from cell 
to cell. 


Morphological appear- 
ances, RNA and Pro- 
tein contents are de- 
pendent on the stro- 
mal situation. 

ee ee 


a Oe 


Cytoplasm of hepatoma 
cells contain smaller 
nucleic acid contain- 
ing aggregates. 

The proteins of the 
tumours show a shift 
towards the increase 
of basic protein. 
Proteins are transfer- 
red from the body 
tissue of Walker-car- 
cinoma rats to the 
growing tumour with- 
out prior complete 
hydrolysis to free 
amino-acids. 

A deviation from the 
mean basic DNA con- 
tent. In such cases 
the DNA content is 
either considerably 
higher (30%) than the 
basic value or showed 


as their lowest amount | 


as the double value. 
Much wider fluctua- 
tion in their DNA 
content from cell to 
cell. 

Morphological appear- 
ances, RNA and Pro- 
tein contents are in- 
dependent of stromal 
situation. 
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Catchpole et. al. 
1950, 


Caspersson et, al, 
1942. 


Arthor et. al. 
1954. 
Leuchtenberger, 


C., Leuchtenber- 
ger, R., Arline 
M. Davis, 1954. 


Caspersson et. al. 
1942. 
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TABLE Ô. 


Cowdry’s Sketch of relative increase or decrease of different constituents of - ‘ 
. ‘ . cancer cells ee ; 
C—O ee 


_ Increase : Lipid phosphorus: dry wt. ratio, succinic de- 


(509 more hydrogenase activity, adenylpyrophosphatase 
se or ) activity, arginase activity, lysine, tryptophane 
isoleucine. 
J fics : i 
Increase : Water content, choline, leucine, methionine, - 
(less than 50%) valine, phenylalanine, threonine. f 
2s No Change Ascorbic acid : NP ratio, specific activity of P* 


in phospholipid fraction, inositol (wet wt. 
basis), histidine, glutamic acid, cystine, 


arginine. 
¢ Decrease : Potassium : NP ratio, Sodium: NP ratio, Mag- l 


(less than 50%) nessium : NP ratio, Cytochrome oxidase, DNA 
(wet wt. Basis), Cytochrome C( Paramino- 
i benzoic acid (wet wt. Basis), Vitamin B, 

Complex (wet wt. Basis). 


_ Decrease: : 

(50% or more) i Calcium: NP ratio, Iron: NP ratio, Copper: 
pele, Ps, Ni NP ratio, Zinc: NP ratio, non-protein nitro- 
yF H ; ; gen (wet wt. Basis), Urea (wet wt. Basis), 


Ammonia (wet wt. Basis), total free amino 
acids (wet wt. Basis); chromatography), 
: Biotin (wet wt. Basis), Cat’ uptake and 
i retention, free calcium. - 
NP—Nucleoprotein Phosphorus. 
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Biology 


Normal Cells 


Malignant Cells 


References 


Diurnal Mito- 
tic Rythm., 


Metaphase : 
Prophase ratio. 


Present, 


In normal proliferation 


endometrium : 


1:2, 0:95, 0-73, 0:94, 1-4, 


(av. 0:84). 
Ratio more variable. 


| 
| Not found in 
and in man. 


animal 


(1), (8). 


In carcinoma of human 
female genital tract: 
i G2) “SEZ 
(av. 4:7). 
Less variable. 


1:7, 8-1) 


(1) Blumenfeld 


1942, 

(3) (4) (5) Bul- 
lough 1949, 
1949, 1950. 

(7) Cooper et. al. 
1938. 

(8) Dublin et, al. 
1940. 

(9) Fischer 1925. 

(10) Friesner 1920. 

(13) Letwilier 1940. 

Timonen et. al 

1950. 

Therman et. al. 

1951. 

Fardon et. al. 1952. 


Mitotic Time :| Rat fibroblast : 33 min. | Rat sarcoma : 56 min. | Lambert 1913. 
(Tissue (21-50 min.), Less] (24-97 min.). More 
culture) variable, variable. 
TABLE 9. 
Biology 
en SSNS 
Biology Normal Cells Malignant Cells References 
In Strat. Sq. In epidermoid | Mitra and De, 
epith. cervix carcinoma cervix 1954. 
, (human) (human) 
Resting Phase 48:79 + 0:54% 84-16 + 0:32% 
Mitotic Phase ... 0:75 + 0:05% 4-68+0:10% 
Differentiating Phase 48:78 + 0:54% 3-57 +0-14% 
Degenr. Phase 2:30 40-15% 7:59 + 0:25% 
Retention in Preparatory 


Phase 


Nil 


77-84% 


= M 
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SECTION OF AGRICULTURAL SCIENCES 


President :—Dr. S. P. RAYCHAUDHURI, M.Sc. (Cal.), Ph.D. (Lond.), 
D.Sc. (Cal. & Lond.), F.R.I.C., F.N.1 


PRESIDENTIAL ADDRESS 
. SURVEY AND CLASSIFICATION OF INDIAN SOILS 


LADIES AND GENTLEMEN, 

I consider it a great privilege to preside over the Section of the 
Agricultural Sciences of the Forty-third Session of the Indian Science 
Congress Association and am extremely thankful for having been given 
this honour. The present Agricultural Sciences and allied aspects have 
grown up into multifarious specialized branches and the full grasp of each 
one is, no doubt, the sphere of many specialists in the individual branches. 
Consequently I have chosen to speak today on the general activities related 
to Soil Science and Agricultural Chemistry with particular reference to 
Survey and Classification of Indian Soils, the line in which I have been 
actively engaged. I have tried to indicate in the following pages the 
recent trends and future lines of work relating to Indian Soils. 


Productive Soils: The prime necessity of the present day Indian 
Agriculture is a well-planned, well-understood and well-carried out pro- 
gramme of soil management in order that the soil will continue to produce 
satisfactorily ii accordance with its capabilities. For this purpose, the 
necessity of manuring and fertilization, crop rotations as well as appro- 
priate tillage at the right time under the right conditions should receive 
their full share of attention. Holding the soil in place against washing 
and blowing and keeping the soil productive over years need also to be 
stressed. 

The change-over from the spectre of food deficit to self-sufficiency 
achieved by the country during the past few years has been in no small 
measure due to the increased awareness of the cultivators about the specta- 
cular effect of synthetic fertilizers on growth and yield of crops. ate 
awakening speaks well of the adaptability of the Indian cultivators g 
accept scientific and technological innovations 1m methods for increase 


crop production. 3 xe ee eee 
Fertilizers and Fertilizer Trials : he primary eficiency of ni 

in all Indian Soils demands the highest pno ee sive, eee 

ti nd use of nitrogenous fertilizers. ile m 

caine eas “the only eran fertilizer of this type that has been used 

and found to respond well on most Indian soils, fertilizers like urea, 

Ammonium nitrate, Ammonium sulphate-nitrate have of late been receiving 
ideration The performance of these new fertilizers is being tested 

in field. ex eriments on government farms as well as on cultivators fields 

at 40 different centres located in different soil type regions under an 
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Indo-U.S. Agreement Scheme. Results on paddy and wheat crops have 
definitely shown that the new nitrogen carrying fertilizers are generally as 
efficient as Ammonium sulphate on most Indian Soils. Extensive agronomic 
trials have also cleared some doubts about the use of phosphatic fertilizers 
and brought out the fact that while increased yields are obtained by the 
use of nitrogenous fertilizers alone, a supplementary dose of phosphate 
on many of the soils will produce a sufficient additional response so as to 
give economic return for the application of the phosphatic fertilizer. While 
Superphosphate continues to be the standard phosphatic fertilizer for most 
soils, there is enough evidence to show that citrate soluble phosphatic 
materials like Dicalcium phosphate could serve as equally efficient fertilizers 
and may even prove superior on acidic and heavy soils on which response 
of Superphosphate is apt to be reduced by fixation. Recent experiments 
on Dicalcium phosphate conducted at the Indian Agricultural Research 
Institute show that the response of paddy on neutral and alkaline cal- 
careous soils is comparable to that with Superphosphate. 

On some of the wheat growing areas of Uttar Pradesh, Panjab and 
Vindhya Pradesh response to phosphate has not been obtained which points 
to the need for examining specific requirements of soils by analysis or field 
experiments to provide a guide for judicious use of phosphatic fertilizers 
where necessary. ‘The use of potassic fertilizers has given no response 
-except in some experiments in Bihar in which additional yields of the 
order of 2'5 mds. of paddy per acre with 20 Ibs. K.0 have been reported. 
In general, Indian soils would appear to be well provided with natural 
reserves of potash for the requirement of crops except for some like sugar- 
cane, tobacco, jute, etc. which may need supplementary potash, but more 
work has to be done in this line. 


Mineral Nutrition: The above and other manurial experiments at 
the State Agricultural Laboratories have indicated vast potentialities of 
increasing crop production by the use of plant food elements in the form of 
simple mineral salts. The cultivator in India has, therefore, to be educated 
by demonstrations and propaganda about the concept of the mineral nutri- 
tion of plants. In addition to the experiments mentioned above, experi- 
ments in cultivators’ fields, known as Stewart experiments, sanctioned by 
the Indian Council of Agricultural Research, are also in progress in 
different states. Under the Second Five Year Plan, the Indian Council of 
Agricultural Research has initiated a model scheme on Simple Manurial 
Trials on Cultivators’ fields extending over the entire country, from 
April, 1956. A project on complex model agronomical experiments at 34 
centres selected on soil climatic basis has also been started. 

It is mecessary to recognise that extensive use of nitrogenous and 
phosphatic fertilizers for increased crop production naturally warrants a 
close watch to be kept on residual effects of fertilizers like acidity and 
depletion of other plant nutrients from the soil by crop removal. The 
productivity of the cultivated lands can be maintained at the optimum level 
to the extent that specific nutrient deficiencies are diagnosed in time and 
remedial measures taken to apply suitable fertilizer mixtures.. 

In addition to their effect on plant growth, storage properties of the 
new nitrogenous and phosphatic fertilizers imported under Indo-U.S. 
Agreement have been examined at 20 centres of different climatic regions. 
It has been established that alkathene bags will keep all fertilizers which 
absorb moisture from the atmosphere, like Urea, in excellent physical condi- 
tions under all climatic conditions. 

Soil Testing : Soil Tests are tools to aid in determining the fertility 
status of soils and in diagnosing nutrient deficiencies of crops. In foreign 
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countries, like the United States and Holland, they are used extensively as 
integral parts of advisory services offered to farmers by a variety of ° 
government agencies, farm organisations, etc. At their minimum they 
almost always include recommendations on needs for nitrogen, phosph 
potash and lime. At their widest, they may offer advice ‘on ‘any A 
problems, including need for trace-elements, water requirements, suit- 
ability of particular soils for specific crops, reclamation of saline and alkali 
soils etc. The necessity of establishing soil testing laboratories for advisory 
purposes was for long being felt and it is gratifying to mention that, a 
chain of 24 such laboratories is soon going to be set up in different regions 
of the country. A central soil testing laboratory has already been estab- 
lished | at the Indian Agricultural Research Institute where preliminary 
investigations on development of rapid soil testing methods suitable to 
Indian soils are in progress. Amongst the several methods worked out so 
far, the Alkaline Permanganate method for available nitrogen, Olsen’s or 
Bray’s methods for available phosphate and Morgan’s method for available 
potassium have given promising correlation with crop response. pa 
Radio Tracers $ Fundamental investigations on phosphorus in plants 
and soils by using radioactive phosphorus (P**) as tracer are in progress 
at the Indian Agricultural Research Institute. These researches have 
revealed and will reveal the phosphorus nutrient status of Indian Soils, 
the best method of placement of phosphorus and its exchange reactions in 
the soil. The technique for measurement of surface soil phosphorus by 
isotopic exchange with P** is also being worked out. - : 
Clay Minerals : The clay is the most reactive portion of the soil and 
by virtue of its powers of adsorption and ionic exchange capacities it 
controls the chemical and physical properties of soils, besides holding all 
the important elements of plant nutrition. Kaolinitic clays are known 
to fix large amounts of soluble phosphate from added fertilizers, whilst 
montmorillonitic clays, under conditions of alternate wetting and drying, 
and illitic clays under continuously moist conditions, similarly fix large 
amounts of potassium and ammonia from the fertilizers. The free oxides 
also play an important part in phosphate fixation as does’ vermiculite in 
the case of K and NH, fixation. The physical and chemical properties of 
soils ultimately depend upon the nature and amount of clay mineral- 
present. The work on clay minerals is a very specialised type of work and 
it is being carried out at the Indian Agricultural Research Institute and 
some State Agricultural Laboratories and Universities. In future investi- 
gations, the mineralogical make-up of the sands and clay fractions should 
play a prominent part in the classification of Indian soils. 
Micro-Nutrients : The essentiality of a group of six elements, viz., 
B, Co, Cu, Mn, Mo and Zn in the nutrition and metabolic activity of 
plants and animals, besides the usual ten elements, has recently been recog- 
nised. No systematic work on the distribution of these elements in Indian 
soils has been done and the nutritional requirements of these elements by 
different crops have not also been properly assessed. Under certain condi- 
tions of soil and climate the amounts of cee elementa ase a plants 
fr soi not enough to supply normal requirements. caline, over- 
e strongly acidic, highly leached, eroded, sandy and peaty 
soils are likely to be deficient in the above elements and such soil conditions 
are not uncommon in India. Widespread nature of deficiencies of these 
: ils has also been recognised. Work in this 
elements in our crops and soils he : 5 A 
; tant aspect of nutritional science with reference to micro-nutrients 
a rogress at the Indian Agricultural Research Institute under a co- 
P scheme of work on micro-elements financed by the Indian Coun- 
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cil of Agricultural Research. Spectro-chemical methods for the estimation 
of micro-elements are also being used in assessing the micro-nutrient status 
of Indian soils and plant materials. 

Soil structure and Soil Conditioners : The capability of any soil for 
growth of plants and its response to management depends as much on its 
fertility as on its structure. The importance of soil structure in soil classi- 
fication and in influencing soil productivity can scarcely be over-empha- 
sised. Soils with aggregates of spheroidal shape have much more pore 
space between aggregates, have more rapid permeability and are more 
productive than soils of comparable fertility that are massive or even 
coarsely blocky or prismatic. Poor yielding quality of the black soil 
(Regur) of Central India has been traced to a loss in soil tructure 
resulting from bad drainage and waterlogging. Recent development of 
certain soil conditioners has brought to light the factors associated with 
the aggregation of soil particles. Regur with high clay content has been 
found to produce bigger sized water stable ageregates under treatment of 
soil conditioners like Krilium, Polyack and Aerotil. Increase in the degree 
ef aggregation of saline and alkaline regur was observed under the treat- 
ments of tamarind seed powder and Krilium. 


Micro-Organisms : Microbial conditions of soils, besides increasing 
their fertility, help in improving the soil structure, a condition so important 
for plant growth. ‘Thus soil microbes play a very important role in agri- 
culture. Several types of soil organisms gather nitrogen from the atmos- 
phere in one way or the other and have it in the soil. One group works 
independently in the soil and the other in symbiosis with host plants. 
In spite of the attention of numerous agricultural scientists of the country, 
the causes and extent of nitrogen recuperation in soils of different parts 
of the country remain still unknown. The possibility of improvement of 
pulse yields by cross-inoculation with vigorous organisms from wild 
legumes still remains. Much work still needs to be done on the comple- 
tion of effective and ineffective strains of rhizobium of common cultivated 
legumes in our soils. 

With the increased use of fertilizers in the country it is essential that 
knowledge be obtained regarding their effect on microbiological population 
of the soil. Maintenance of a healthy microbiological population in the soil 
is very necessary for continued fertility of our soils. It may be necessary 
for soil microbiologists to devote some time and work on gaining informa- 
tion on the above aspects so that deficient systems of fertilizer practices 
can be developed for different parts of our country. 

Soil Temperature : (Crops require light, heat, air and water for their 
growth along with a foothold in the soil and plant nutrients from it. Light 
and air are usually present in abundance over which man has but little 
control. Heat comes from the sun and the temperatures attained by the 
soil at different depths below its surface are of importance in agriculture. 
Experiments carried out at the Central Agricultural Meteorological Obser- 
vatory show that it is possible to lower or raise the temperature of soil 
surface quite appreciably by covering with a layer of chalk powder or 
charcoal powder respectively. A thin cover of vegetation further lowers 
the soil temperature. Besides, a thin layer of chalk can bring about an 
appreciable reduction of evaporation from the soil. 

The relation between water and a complex body like the soil is one of 
the most complicated problems in soil physics. The complications multiply 
in the field where conditions are daily changing and where the meteorolo- 
gical conditions over which no control is possible, influence the movement 
of soil moisture to a very great extent. Soils show great variations in their 
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power to hold moisture, the depth to which moisture may percolate and 
the degree to which desiccation can take place. All these factors should 
tS properly understood for Indian Soils in order to have an efficient agri- 
culture. 

Survey and Classification of Indian Soils: After having discussed the 
general aspects of soil and its fertility I would now like to speak on the 
work done on the Survey and Classification of soils indicating some of 
the important lines of work in this direction, 


Aims and Objects: The importance of soil and land use survey has 
been well recognised only within the last few decades and has been studied 
in a scientific manner. Soil surveys not only systematise facts regarding 
soils but also primarily serve as a basis for proper utilization of the results 
of past and present experiments regarding the response to manurial appli- 
cation, cultural practices and other agronomical operations in order that 
the information thus obtained may safely be applied to other soils having 
similar characteristics. The ultimate purpose of soil survey lies in the 
provision of accurate maps required. for classification, interpretation and 
extension of data regarding agricultural production, the utilization of rural 
lands and to plan a sound programme for the development of rural area 
or even a small unit like individual farm. 

The purpose of soil survey is admittedly utilitarian (for purposes such 
as revenue and taxation, settlement, agriculture, reclamation, irrigation, soil 
conservation, forestry, engineering, viz., road and building construction), 
but its importance to pedologists consists in an elucidation of the regional 
relationship of soils and the influence of climate, parent material and topo- 
graphy on soil genesis. The history of soil survey in India may be traced 
back to the early days when the system of soil classification for the purpose 
of land assessment for revenue was based on soil colour, texture and depth of 
soil crust. Maps showing the nature and extent of agricultural land together 
with topography, geology and forests are available for many parts of the 
country. ‘There have been a good number of soil surveys of limited areas 
with specific objectives such as fertility surveys, pre-irrigation and post- 
irrigation surveys and genetic surveys. However, the basic knowledge 
of the soil types which form the physical basis for land use is incomplete. 

Categories of soil classification : Soils in India have so far been 
classified from the following points of view : r 

i) Soil classification from geological point of view where soils are 
AO te to the geological character of the rocks which underlie 
the soil. : 

(ii) Land assessment classification where this system has ees ues 
mainly by Settlement Officers and is based on the suitability of soils 
certain crops under local conditions. 


(iii) Soil classification from the point of view of physiological properties 


i ion i ainly on the contents of nitrogen, phos- 
where the classification is based mainly > conten Oe a 


A to plants, i.¢., : 
phorus and potassium useful ants, À 
content and the mechanical composition of surface soil and subsoil. 


(iv) Classification on profile þasis where soils are grouped aca 
to the morphological and physico-chemical pean Shan S a 
studies have been carried out mainly in conned fod eee 
afforestation projects and in some instances for agron P iss : is 

(v) Pedological classifications wherein the sb oS eae Pa aa 
basis of their origin and development ; some wor 


country on this line. 
24 
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(vi) Soil classification for land use. 


Brief review of earlier work : A scientific approach to the study of 
Indian soils and their classification was first made by Leather (1898) who 
distinguished four major groups of soils, viz.,: (1) the Indo-Gangetic allu- 
vium, (2) the black cotton or ‘regut’ soils, (3) the red soils lying on 
metamorphic rocks and (4) the laterite soils. The relation beteween the 
broad soil zones of the country and the basic foundations have been 
discussed by Wadia, Krishnan and Mukherjee (1935). They have pointed 
out that the approximate boundaries of these soil groups are nearly coter- 
minous with the boundaries of the geological outcrops. Raman and 
Satagopan (1935) characterized the climate of India by annual rainfall 
minus the annual evaporation. Champion (1936) presented a map showing 
distribution of fifteen climatic types. Not much work has, however, been 
done correlating climate or vegetation or both with the formation of the 
soil. Basu (1937) pointed out that the soils of India show certain differences 
in different zones. divided on the basis of Lang’s factor. Hosking (1937) 
employed Meyer’s factor in his studies on the relationship between the 
Black earths of Australia and the black soils of India. Viswanath and 
Ukil (1944) prepared a soil map of India portraying the different climatic 
types on the basis of N.S. quotients. Based on comparative studies on 
AQ selected soil profiles of India, Viswanath and co-workers (1944) adopted 
colour and texture as units of classification and these in turn were treated 
on a background of four major climatic zones, viz., arid, semi-arid, humid 
and perhumid. A study of the soil profiles of the Panjab plains with 
reference to their natural flora has been made by Hoon and Mehta (1937). 
Raychaudhuri and Chakravorty (1943) studied the influence of annual rain- 
fall and altitude above sea level on the silica-alumina ratio of the clay 
fractions of the red and lateritic soils. 


Genétical soil studies and classification of soils based on morphology, 
physical, chemical and mineralogical compositions are of comparatively 
recent development in the country. Sen and Deb (1941) and Raychaudhuri 
and co-workers (1941, 42 and 44) studied the lateritic and red soils of 
India and divided them into five categories : (1) Laterites, (2) Lateritic soils, 
(3) Red earth, (4) Red loam, and (5) Red Sandy Soil, on the basis of varia- 
tions in the physical, chemical and mineralogical composition down the 
profile. Mukherjee and Das (1940) in their studies of Kumaon Hill soils 
at Chaubatia in Uttar Pradesh found four major genttic types, e.g., forest 
soils, podsols, red loams and weisenboden. Basu and Sirur (1938) in their 
survey of the canal zones of Bombay-Deccan classified soils into twelve 
types as follows: (1) Oromorphic (high level shallow soils) with series 
and types G, H and F, (2) Phytomorphic (low level shallow soils) with 
series and types E, A, D, K and L and (3) Halomorphic (deep soils, low 
lying) with series and types C, I, B and J, normal saline phase. ‘Tamhane 
(1950) concluded that Regurs belonged to the T'schernozem group and were 
closely related to Black Earths of Australia. Mukherjee et. al. (195!) 
distinguished three major soil types depending mostly on the degree of 
calcium leaching down the profile in their soil survey of the Gangetic 
alluvium of the Gorakhpur district of Uttar Pradesh. An integrated 
study of the effect of climate, vegetation and topography on the formation 
of the soil has been made by Raychaudhuri and Mathur (1954) who have 
divided India into sixteen major basic soil regions and 108 minor pasic 
soil regions, 


Broad Soil Groups: From the brief account of different soil studies 
given above, it is possible to recognize the following broad soil groups 19 
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India although all these soil groups have not been studied with equal 
emphasis : 


(i) Red soils which may be classified as Red earth, Red Loam, 
Yellow Earths, ete. 

(ii) Laterite and Lateritic soils. 

(iii) Black soils of varying types, including the black cotton soil or 
regur’. 

(iv) Alluvial soils, (ill-defined). 

(v) Forest and Hill soils. 

(vi) Saline and alkaline soils. 

(vii) Desert soils. 

(viii) Peaty and Marshy soils. 

Important fundamental studies on soils have been carried out by 
Mukherjee and his associates (1937, 1942 and 1945) who brought to light 
a number of features common to the collodial constituents of soils of 
different origin and type. They -also revealed characteristic variations 
between clays obtained from different soils and a system of differentiation 
of clays has been worked out based on such variations. 

A large amount of data has accumulated as a result of extensive 
studies on soils in which tea is grown, under the auspices of the Indian 
Tea Association. A few soil maps of India have also been prepared under 
the auspices of the International Society of Soil Science (1932), the Geolo- 
gical Survey of India (1935) and the Indian Agricultural Research Institute 
(1943, 1954). The Indian. Council of Agricultural Research Scheme of 
collecting and collating existing information on Indian soils was conducted 
for three years (1942-45). The final report of this scheme (1953) summarises 
the position regarding soil survey and soil study in India till 1945 and 
gives maps showing general distribution of soils in the States. These data 
are further being brought up-to-date under a new scheme financed by the 
Indian Council of Agricultural Research. 

Fertility Surveys: The fertility surveys were carried out in areas 
covering Guntur, Krishna, West and East Godawari Districts in the 


‘Andhra State, and Tanjore, Malabar District and the Periyar tract in 


Madura District in the Madras State. Such surveys were also carried out 
in a few talukas in the Travancore and Cochin State. These surveys were 
in connection with the fertility status and manurial requirements of thë 
soil in relation to the paddy crop. ; 
Dr. A. B. SE e ai Soil Research Institute (1947) laid 
special emphasis on the importance of soil survey. He recommended ferti- 
lity experiments District-wise on the basis of firmly established results on 
Government farms and the carrying out of the soil survey of all such 
experimental plots for final correlation between soil types and yield dag 
This recommendation was accepted by the mae Council of Agricultura 
Re and was implemented in different states. : ; 
aoe ree Pradesi, the soil survey programme carried out at five soil 
survey zones by Agarwal (1953) includes those which are necessary o 
determine the important characteristics of soils ; to glassiiy a s i 2 dg ne : 
types and other classification units ; to show on maps the dis ie og 8 
different kinds of soils and to find the best fertilizer requirement of sous 
crop production. Two Dine of Al 
- i rried out, viz., (1) Reconnaissance survey, the wides 
N a is in the determination of the responsigen aa of soil 
types to management including fertilization, crop oia 100, aoe irriga- 
tion reclamation, etc., and (2) Detailed survey, y Sala a Bee i 
studied much more intensively in the field with the village as the unit o 
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survey. The soil survey map of the entire districts or detailed maps of the 
selected smaller areas in the districts are published from time to time t 
and they contain all relevant information on the main soil types found in 5 
the various districts and serve as the inventory of the soil resources of 

that area. 

In order to find out the best fertilizer requirement of soils for building 
up fertility, a large number of fertilizer trials on cultivators’ fields have 
been conducted and crop response to major fertilizer ingredients like 
Nitrogen and Phosphorus has been assessed. In almost all the cases there 
has been additional production both through Nitrogen and Phosphorus. 

Irrigation Surveys : In connection with irrigation projects, extensive é 
soil studies have been done. ‘These soil surveys aim at determining water r 
relation of soils and classifying them into those suited and unsuited for 
irrigation. It has been felt that pre-irrigational soil survey is very 
important and equal emphasis has also been laid on post-irrigational soil 
survey and hence in many parts of the country under certain river valley 
projects such surveys have been carried out. An investigation in connec- 
tion with the Tungabhadra project showed that two major groups of soil, 
red or reddish brown and black cotton soils were graded according to the 
depth of soil and the character of the subsoil layer so as to fall in line 
with the suitability of irrigation. Another soil survey was conducted in 
connection with the Gundlakamma irrigation project in Guntur District. 
The final conclusion of this survey was that irrigation may be safely 
introduced, if adequate drainage was provided. Pre- and Post-irrigational 
soil surveys have been carried out in the State of Mysore, viz., (1) Irwin 
Canal Soil Survey, (2) French Rock Soil Survey, (3) Shimsha Project 
Survey in Mandya District, and (4) Vanivilas Sagar Soil Survey in Chital- 
durg District. The soils of the area covered by the Irwin Canal Survey 

vary in colour from red, yellow to brown. Grey soils are found near 

= valley limes’ and water courses. The red and brown soils are open in 
texture, well drained, poor in organic matter, lime, total and available 
phosphoric acid and nitrogen. 

The irrigation department in Bombay State surveyed the soil and 
subsoil of the Deccan Canal tracts and classified the soils in order of their 
suitability for irrigation on the basis of the morphological features, topo- 
graphy, depth of murrum and substrata. 


s The survey of lands for irrigational purposes under a scheme of Lift 
Irrigation Projects was also carried out in the Bombay State. ‘The 
ii problems here were different from those under canal irrigation described 
i above as they pertained to smaller areas under limited irrigation which 7 
were to be mainly used for growing the food crops. In this case where f 
an area of 35,000 acres was surveyed under 16 Lift Irrigation Projects, 
profile samples were taken up to a depth of 8 feet at traverses of 1320 feet 
and subjected to detailed chemical analysis bearing on the suitability of 
soils for irrigation. On the basis of the combined information, the areas 
were divided into six land-use classes showing the suitability af the lands 
for irrigation and crop growing. Map showing the distribution of the 
land classes for each area was prepared and supplied for use in planning 
of cropping programmes for each project. ; 
The Panjab Irrigation Research Institute has been doing a number 
of pre-irrigation and post-irrigation soil surveys in different districts of 
the province in connection with land reclamation. Soil classification iS 
based on (1) high alkalinity and high salt content throughout the profile, 
(2) high alkalinity and low salt content, (3) low alkalinity and high salt 
content, (4) high alkalinity only at the surface with the low salt 
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content throughout the profile and so on, taking into consideration pH and ` 


distribution of total soluble salts along the depth of profile. Soils with 
high pH and high salt content are recommended for reclamation. Usually 
the surface and subsoil samples are analysed for clay, silt, soluble salts 
and less often for exchangeable bases. The soil profiles up to 3 feet or 
more are generally examined but morphological characters are not always 
taken into consideration. The latter are particularly important in assessing 
factors such as rise of water-table and salts and waterlogging which are 
prevalent in the irrigated tracts. 

Pre-irrigation soil surveys have also been carried out in the Hirakud 
Dam Project (Orissa), Kakrapara Weir Project (Bombay), Upper Mahanadi, 
Jonk, Bargi, Tawa and Punasa Dam Projects (Madhya Pradesh), 
Chambal Hydroelectric Project (Madhya Bharat), Rajasthan Canal Project 
(Rajasthan), Kosi Project (Bihar) and Gandak Project (Bihar). Soils 
classified on the basis of texture, depth of soil crust, pH and total soluble 
salts are mapped on suitable scales. It has also been brought out from 
the survey of these projects the trend of variation of the different soil 
features as indicative of the implications in the proposed agricultural deve- 
lopment of land in these areas. A major part of the areas in those projects 
has potentially rich soil but is at present yielding mainly one crop and 
for its water requirements is entirely dependent on the rainfall. A provi- 
sion of controlled supply of irrigation water would be a boon to increase 
the crop yield and to improve the economic condition of the areas. 

The possibilities of reclamation of Rann of Kutch, an area of 15 
hundred sq. miles, and its agricultural suitability were under investigation 
(Satyanarayana, 1951). The soils of the Rann area are heavy and contain 
sodium chloride and sulphate. An important point of great value for 
reclamation is the presence of large quantities of gypsum and calcium 
carbonate in the soils and availability of large quantities of flood waters, 
now running waste for desalinising the soils. A scheme for the reclamation 
of over 3 lakhs acres in the first instance is under consideration. 

The Damodar Valley Corporation has surveyed large areas commanded 
by different reservoirs and classified the soils into different categories based 
on physical properties, (type of soil and depth) salt distribution and perme- 
ability (taking into account any pan formation). The Irrigation and Power 
Research Institute, Amritsar, is also carrying out pre-irrigation survey of 
the project area under Bhakra Dam in the Panjab. 

Land-use Surveys: Land classification forms the starting point in 
land use surveys for planning purposes, land classification groups, land 
according to their native characteristics, present use, yield capacity and 
these classes are then assessed with reference to their suitability for different 
uses contemplated in the plan. 


Investigations of soil and land use survey have been carried out for 


some. time in a number of villages round about Delhi where studies on 
soil genesis and preparation of soil and land use maps are a Pre 
Many a time the land classes follow the soil types, hence on 7 ` a 
the yields obtained and the management systems in vee the ane as 
been classified into (i) good land consisting gee cane ie 
sandy loam under good well and canal waters, (ii) fairly aoe on ; ying 
in the barani’area where limiting factor is water, (iii) ren an A e ne 
of land restricted to grazıng, (iv) consisting of se anesan san y 
ridges good for perennial vegetation like ees, T = (v) uncul- 
turable land which is under buildings, pa mi ae em 
In classifying land according to its capability, a lowing Be of 
are involved: (i) Inherent potentialities and permanent limitations of the 
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land for agricultural use, (ii) complexity, intensity or number of practices 
needed to cope with hazards in using the land after it has been conditioned 
or fitted for use, and (iii) practicability and feasibility of practices and treat- 
ments for each specified use in each locality. ‘The land capability classes, 
therefore, indicate the correct management practices within a restricted area 
or set of conditions. The classes are set up according to practical require- 
ments. Once that is done, the natural qualities or properties of each body of 
land determine the class in which it falls, and also the practices needed to 
maintain it in that class. 

Soil Conservation Survey: The first requirement for the successful 

development and application of any technical system of land classification 
is a clear understanding of the problems. for which the classification is E 
needed. Every land-use plan is essentially a measure of soil conservation. 
Soil conservation surveys including soil erosion and land utilization for 
soil and water conservation planning including recommendation for erosion 
control on uplands, ill managed forests and the gullied lands which con- 
tributed most to this erosion menace thereby helping these lands to produce 
most and deteriorate the least, have also been attended to in some of the 
States. ‘his survey is an inventory of certain physical conditions which 
are of importance in the proper use of land. ‘These are texture of surface 
‘soil; permeability of subsoil and substratum ; effective depth ; depth and 
nature of underlying geologic materials which affect the depth of soil or 
may interfere with conservation practices ; depth of water-table ; alkali and 
salts ; fertility ; slope and nature of terrain ; overflow hazards ; kind and 
intensity of erosion as well as the present use of land. 


Since 1945, conservation surveys have been undertaken by the Soil 
| ‘Erosion Section of the Land Improvement Research Project of the Bombay 
State. Their object was to assess the damage caused to soils by erosion 
and classify the soils according to their suitability for different kinds of 
land use on the basis of the examination of the soil, slope, rainfall, vegeta- 
tion, ete. The work has been: carried out at various centres chosen at 
random in the scarcity tract of the Bombay Deccan. A complete catch- 
ment is taken as the unit for investigation.- A survey of 50,000 acres 
carried out at twentyeight centres selected at random shows that only 17 
i to 23 per cent of the area is not affected by erosion while over 60 per cent 
j is affected to such an extent that only 9 inches of the soil are left. 
„Xoil conservation surveys for land development have been carried out 
i in the Damodar Valley which give a picture of the magnitude of the 
į problems of soil conservation and serve as a guide to make an estimate 
í _of the cost of soil conservation measures that will be needed in a catchment. 

Such soil conservation survey maps will provide the guide on the basis ç 
of which final land capability maps will be prepared, delineating land 
capability classes, suggesting detailed working plans for conservation and 
erosion, control on the uplands, denuded forests and gullied areas which 
contribute most to the erosion menace, by putting land to the use to which 
‘is best suited and recommending measures it needs to bring it into produc- 
tive conditions. The area to be surveyed is divided into the various sub- 
catchments. The survey consists of two steps, the first is the cadastral 
survey to demarcate the present land-use like paddy, upland, pasture, 
forest, orchard, gullied land, etc. ; the second consists of detailed soil 
profile examination and mapping of soil depth, soil texture, slope, stoni- 
ness, pH, permeability, degree of sheet erosion, frequency, depth and 
width of gullies, depth of gully heads and external drainage pattern. Soil 
_ profiles are excavated to the depth 4! to 6! necessary to identify the soil 
_with certainty. On an average five soil profiles are studied in a square mile 
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area and the morphological features are recorded. ‘The soil erosion classes 
are shown on the maps by a combination of numerical notation ascribed 
to each class. From erosion survey, the Damodar Valley Corporation has 
grouped soils into 6 classes according to suitability for land use and 
growing of crops: (i) paddy fields and upland, (i) uplands with slopes 
up to 3% with moderate sheet erosion, (ii) uplands with slopes up to 5% 
with moderate sheet erosion, (iv) upland with slopes up to 3% with 
severe sheet erosion, (v) shallow lands, and (vi) lands of no use to agricul- 
ture. A working plan constituting some of the soil and water conservation 
measures depending on the nature of catchment has been prepared. 

In the Bombay State, from the point of view of construction of bunds 
for checking erosion, survey is carried out to find out which are shallow 
soils, which are medium soils and which are deep black. The soils are de- 
fined as follows: (i) shallow soils, strata having soil depth less than 9 inches, 
(ii) medium soils between 9 and 18 inches, (iii) medium deep soils between 
18 and 36 inches, (iv) deep heavy clay soils with soil depth over 4 feet 
and/or with clay content exceeding 30 per cent, and (v) alluvial deep soils 
with alluvial strata having clay content not exceeding 30 per cent. 

‘There is an urgent need for evolving a procedure for a proper survey 
which would ensure a rapid progress of soil conservation work without 
involving much experimentation and research so that economy of time 
and effort could be achieved. In the light of the information available in 
India and other countries, a survey procedure which may be suitable for 
India is suggested below: 

T’here will be three stages of operations. In the first stage the Basic 
Soil Regions (B.S.R.) of the whole country will be delineated. A Basie 
Soil Region is an area of more or less uniform conditions of soil, topo- 
graphy, climate and vegetation. Boundaries of such areas may be demar- 
cated by superimposing the climatological, vegetation, physiographic and 
geological maps on each other and by utilizing other relevant information 
about those areas. r 

In the second stage the survey will be carried out in small areas 
selected at random and covering about 2 per cent of the total area of each 
B.S.R. Data for each selected area should be collected regarding present 
land-use, topography, slope, erosion, drainage. irrigation facilities, etc. 
In order to fix the slope classes within a B.S.R., an attempt should be 
made to develop suitable laboratory techniques to determine the slope 


classes. 
The third stage is to carry out the soil conservation survey proper 


in order to get basic information required for the preparation of proper 
land-use plans for areas which are proposed to be undertaken for develop- 
ment. ‘I‘he cadastral maps of the areas may be used as base maps. Thus 
the soil, slope, erosion and inhibitory factors along with the B.S.R. 
delineations will make the survey maps of any given area more or less 
complete for soil conservation planning of that area. 

Central Soil Conservation Board: The establishment of the Central 
Soil Conservation Board in India as per recommendations of the Planning 
Commission augurs well for the future of conservation in India. The main 
functions of the Board are to organise, co-ordinate and initiate research in 
Soil Conservation, to assist States and River Valley Projects in drawing up 
their soil conservation schemes, arranging for training of technical per- 
sonnel and recommending financial assistance which would include both 
research, demonstration and extension. The Board has already established 
Soil Conservation Research Stations in Dehradun, Kotah, Jodhpur, 
Hyderabad, Bellary, Ootakmund, and Vasad. The establishment of this 
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chain of Research Stations located in typical areas of widespread erosion 

will serve to collect data on soils; land-use, rainfall and runoff under different 
conditions and effectiveness of various types of vegetation cover in arresting : 
soil erosion. 

It is, however, very necessary to conduct rapid reconnaissance survey 
of the major erosion affected areas by demarcating the type and the degree 
of erosion in each area together with the broad measures needed for tackling 
the erosion problem. Such a survey should be correlated with the Basic 
Soil Survey. Since this may take a long time, the utilitarian soil survey in 
such cases should be first taken up on a coordinated plan of work regarding 
technique of survey and classification. 


Soil Survey based on Morphological studies on Soils: The best 
example of soil surveys based on morphological and other relevant exami- 
nations is that in the canal area of the Bombay Deccan. The soils of this 
area are tropical Black earths. Twelve types and phases have been distin- 
guished depending mainly on whether the soils have developed under res- 
tricted drainage with varying accumulation of salts or under free drainage 
with varying contents of free lime in the profile. Other factors such as 
texture, moisture holding capacity, soil reaction, lime reserve and avail- 
able phosphoric acid and potash have also been taken into consideration 
in arriving at the classification. On the basis of this survey, it has been 
possible to effect the following improvements in regard to sugarcane culti- 
vation: (1) the adoption of recommendations in regard to the application 
of irrigation water and Ammonium sulphate, oil cakes, compost and Super- 
phosphate has resulted in significant increases of cane yield for each of 
the five soil types and phases experimented upon, and (2) crop rotations 
suitable for each soil type have improved and maintained soil fertility. 

. The adoption of the above recommendations has not only increased and 
=... ‘Maintained the productivity of the land but has also decreased by one-half 
the cost of production per ton of sugarcane. 


In West Bengal, rapid reconnaissance (Schematic) soil survey has 
been carried out in the Districts of Murshidabad, Nadia and 24-Parganas. 
The soils of Murshidabad, on the basis of their origin and geographical 
situation, have been divided into two families, viz., Vindhyan alluvium 
and Ganga alluvium, which have further been subdivided into soil associa- 
f tions. The Ganga alluvium in the district Nadia consists of three soil 
| associations, Ganga riverine lands, Ganga flat lands and Ganga low lands. 
These associations have been demarcated, based on natural boundaries and 

a tentative soil association map has been prepared. 

A three thousand square mile area in the district of Burdwan and À 
Hooghly has been divided into (7) laterites, (ii) red soils, and (iii) alluvium. 
Ganga and Vindhyan. A tentative soil association map has been prepared 
by examining soils in the field. Manurial trials with rice and jute have 
been conducted in each of these soil groups and associations. 


SAEI AERE ee e i 


In the Panjab, studies have been conducted on soils from typical 
areas of semi-arid and arid zones colonized by eleven types of natural 
flora and land devoid of any vegetation. It has been concluded that 
certain types of natural flora may serve as an index for judging the quality 
of land from the point of view of fertility and deterioration. 

An area of about 37,000 square miles in the Panjab has been 
divided into the North Eastern mountainous region consisting of slopes 
and valleys and plains consisting of alluvial soil brought down by yarious 
rivers. The plains have been further subdivided on the basis of rainfall 
into submontane tracts, (35” rain), and the Eastern and Western plains 
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(10" to 25” rain). The hilly soils are acidic to neutral and the plains 
consist of alluvium, with copious accumulation of salts which develop 
alkalinity. ; 

Khanna and co-workers (1954) have classified the alluvial tracts of 
Bihar, which constitute the “white sugar belt”) of the State, into four broad 
divisions on the basis of variations in climate and nature of parent alluvium, 
e.g. (1) Non-calcareous, (2) Calcareous, (3) Heavy clay, and (4) Sone 
alluvium. ‘These have been further subdivided into lower categories of 
classes, series, types and phases onthe basis of the age of deposition, charac- 
teristics of subsoil materials, texture of the surface horizon and salinity 
or degree of base saturation of surface horizon respectively. 


Butler in connection with his visit to India in 1951 to discuss soils 
visited the States of Mysore, Madras, Hyderabad, Bihar, West Bengal, 
Uttar Pradesh, Delhi, East Panjab and Bombay and examined some red 
soils, transitional soils between black and red, deep black and shallow 
black soils, laterites and alluvium, young and old met within those areas. 
The morphclogical features of those soils have been dealt with in detail in 
his report of visit overseas (1951). j 

Attempts have been made in the past to classify land on the basis 
of productivity index. Productivity is the capacity of a soil to produce 
crops in general or one specific kind of crop and it is the resultant of the 
qualities of the so-called natural factors of environment specially soil, 
climate and topography plus the human labour or management. Some 
soils need only to be ploughed and cultiyated to produce good yields. 
Others may respond little to such simple operations, yet with more inten- 
sive practices like fertilization, liming, terracing, drainage or irrigation 
or some combination of these, high vields of good quality may be obtained. 
Proper soil management with the units of soil classification and soil maps 
should form the basis of any planning and land utilization. : 


Storie’s productivity index comprises four factors A, B,C and X. © 


Factor A relates to soil profile characteristics except texture, B relates to 
texture. C to land slone and X includes several factors which are known 
to modify the valve of soil, with values of rating, ranging from 10 to 100 
for drainage, erosion acidity, etc. Although Storie’s index for productivity 
is a laudable attempt, but in some respects it is vague. In order to classify 
soils in the various River Valley Projects under investigation and construc- 
tion, Hoon (1955) has tried to evolve alternative productivity rating for: 
mulae, and land has been classified into six basic classes on the analogy of 
the U.S. Bureau system of classification. The productivity rating limits 
have been worked out by applying two modified formulae for soils SES: 
senting each of these classes of land ; whereas the productivity rating 8 
soil is as high as 74 to 80 in the Panjab and near about that Gale $ 
of Bombay State (Broach Irrigation Proiect) that of Madhya a i. na ae 
and Tawa Projects) is between 65 and-70 and of Rajasthan abou oea 

Thus it can be seen that soil studies with particular reference to survey 


have not been meagre but were not done under uniform and standardized 


methods adaptable to the country and in the system of cles ae mo 
is a great lack of co-ordination and understanding on the een ic tele ae 
ship of various soils so that the results of one farm cannot be applie to 


another with a degree of certainty. i ae eee ‘ 
ik untries, soil survey an E 
Tatike Miekan ei ntries have not made much progress due 


the tropical and subtropical countrie r s du 
to natural disabilities. In recent times, however, increased attention i$ 


being paid to this problem. In a useful discussion that was held at the 


25 
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First Commonwealth Conference on Tropical and Subtropical soils at 
Harpenden, England, in June, 1948, all soil experts opined that adoption 
of a common basis of classification of tropical soils was difficult in absence 
of detailed and authoritative information on morphological, physical, 
chemical and mineralogical properties of these soils. Referring to India, 
it was pointed out that the black cotton soil or ‘regur’ which, though 
superficially, has some resemblance to the Tschernozem, differs from it 
in many more fundamental aspects. Similar soils have been found in 
other tropical countries, such as Kenya, South Africa, in parts of South 
East Asia and Australia. 

More stress is now being laid on soil survey in the country, and under 
the Indo-U.S. programme, soil survey is being carried out in 40 centres r 
throughout India on soil climate basis. Majority of these centres fall 
under the Community Project areas or National Extension Blocks. These 
forty centres have been divided into six zones, with centres at Coimbatore, 
Poona, Nagpur Sabour, Kanpur and Delhi. The main object of this soil 
survey work is to study the soils of the above areas and find out repre-en- 
tative profiles in the different regions and correlate them. The actual 
work was started in November, 1953. Up to July, 1955 work has been 
completed in twenty centres. Over and above this work, agronomic and 
socio-economic information have also been collected from almost all the 
villages surveyed so far. 


The purpose of soil survey is not served with the completion of classi- 
fication and mapping of the soils of a certain area. There still remains 
the important consideration of assembling the field data in a suitable carto- 
graphic form, and of writing a report which will convey a complete picture 
of the soils of the area, and their adaptability to crops within the parti- 

= cular climatic region. A Cartographic Laboratory has therefore, been 
established in the Indian Agricultural Research Institute to cater for the 
needs of the centralised agencies which have to provide facilities to field 
personnel in the preparation of base maps and final compiled maps. 


Adequate soil classification in tropical and equatorial regions depends, 
first of all, on greatly increased soil research in these regions. Attempts 
to extend systems developed in the temperate regions into the tropics 
cannot be expected to be entirely successful. The more fundamental prin- 
ciples already learnt will be useful but classification depends so much upon 
the relevance of individual soil characteristics in combination, that onlv 
rough first approximations can be expected now. A great deal of field 
research 1s necessary to correlate combinations of soil characteristics, as 
determined by detailed morphological studies in the field and chemical, 
physical and mineralogical studiés in the laboratory, with the geomorpho- 

4 logical characteristics of the landscape and the responses of the soils to 

Fi management. 

i The All-India Soil Survey on a soil region basis has therefore been 

i planned for this purpose. Four regional centres are proposed to be estab- 

| lished in alluvial, black, red and laterite soil tracts. These regional 
centres will be in charge of four soil correlators, one for each Gentre., 


Organizations: The desirability of carrving out reconnaissance soil 
surveys on a co-ordinated basis had been emphasised in 1935 by the Board 
of Agriculture and Animal Husbandry, Government of India. Subse- 
quently Sir John Russell in 1937 in his report to the Indian Council of 
Agricultural Research recommended the collection and examination of data 
on soil analysis made in different parts of India with a veiw to the prepara- 
tion of soil maps. He also recommended the setting up of a small com- 
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mittee consisting cf the leading soil experts in India to act as the corre- 
lating body. tollowing this recommendation, the Advisory Board of the 
Indian Council of Agricultural Research in 1939 emphasized the constitu- 
tion of an All-India Soil Survey Committee. ihe object was to ensure 
that soil studies and soil surveys are carried out on a co-ordinated basis 
under proper guidance and that agreed and uniform methods of soil analysis 
are adopted and soil maps of India are prepared in consultation with soil 
workers. ‘Lhe Government of India, Ministry of Agr.culture, established 
a Central Committee on Soil Science in 1949, of which Dr. J. N. Mukherjee 
was the Chairman. Later on, in view of the existence of the Soil Science 
Committee of the Indian Council of Agricultural Research, this Com- 
mittee was abolished. 

‘Lhe Journal of the Indian Society of Soil Science is published by the 
Indian Society of Soil Science—an all India Body of Soil Scientists in 
India, with the object of cultivating and promoting Soil Science and allied 
branches of science and of disseminating the knowledge of soil science and 
its applications, 

Lraming in Soil Survey : The Indian Agricultural Research Institute, 
New Delhi, provides two years’ training in soil survey and agricultural 
chemistry for Associateship. The course includes a detailed study of 
soil survey and soil conservation. ‘There is also a special short course of 
training in soil survey for six months for trainees deputed by different 
State Governments, 

The Government of Bombay has also established a Soil Conservation 
Training Institute at Sholapur for training departmental personnel and 
other agricultural workers in land-use and soil conservation practices. 
Soil conservation is also taught as a part of the course of training students 
in Forestry at the Indian Forest Research Institute, Dehra Dun. 

Since last year arrangement has been made under the Soil Conserva- 
tion Board for special training for the State officers in land-use planning 
and soil conservation at Dehra Dun Soil Conservation Research Station. 


Concluding remarks regarding classification and nomenclature of soils : 
The first need for soil surveys in India is classification and nomenclature 
according to caretully defined units of the lower categories. In the Ameri- 
can system these would be called phases, types, series and families. Units 
need to be based upon both external and internal characteristics of soils as 
landscapes with special emphasis on detailed morphological studies using 
standard methods and terms for describing the individual characteristics. 
The significant horizons of representative soil profiles should be examined 
in the laboratory by these methods most likely to bring out the relevant 
characteristics of soils. The precise observations to make and the methods 
to use are not entirely known and considerable work is necessary before 
some methods can be standardized. ‘Then, too, for basic study, detailed 
soil mapping is essential. A soil has boundaries as well as depths. One 


can see clearly its relationship to the parent rock, to the landscape, to 


management systems and to other soils only with the help of an accurate 


map. From the model profiles of the local soil types, by correla ton ig 
model profiles for the higher categories—great soil eee ks es S S g 
lished satisfactory. In view of the lack of adeat is p Me n E 
especially morphological data, a real need exists oF a nantes ee 

to the higher categories of classification. Since several co s are y 


3 ky ae d soils in tropical and equatorial regions, the 
concerned with well develope = co-operation and agreement on the 


reat advantages of Internationa peri Bak A 
A groups and nomenclature of soils in the tropics and equatorial 


regions are obvious. 
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INTRODUCTION 


I wish to express my deep appreciation of the honour my learned 
colleagues have done me in electing me the President of the Section of 
Physiology this year. I look upon my election as President, primarily 
‘as a gesture of goodwill and the friendship of the Physiologists of India. 
I am conscious oË the inadequacy of my qualifications and achievements 


to fill this chair which has been occupied, with such distinction, by a 


galaxy of Physiologists. I can only claim that I am a devoted student 


of Physiology for over a quarter of a century. If I have accepted this 
1 i to get an opportunity to place before 
my colleagues and countrymen, some thoughts and ideas, gleaned 
during these years of apprenticeship and eutade ania ae _cauise of 
Physiology and to stimulate fresh efforts to Soca or ayalo in 
India, a place of honour, to which it 1s entitled by ee of its inherent 
rights and potentialities for good, in the service of the nation. Our 
educated countrymen and women, some of our ca graduates and 
science teachers, are blissfully ignorant of the elements of Physiology 
and the relation of this science, to the practice of scientific medicine, to the 
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preservation of health and to our comfort, happiness and efficiency, as well 
as its necessity to our normal lfe and thinking, to Socié.y and Nation. 


Presiding over the first Indian Science Congress, held in the rooms, 
of the Asiatic Society of Bengal in January 1914, Hon. Justice, Sir 
Asutosh Mukhopadyaya, outlined the aims and objects of the Science 
Congress and stressed the need for personal contacts between Scientific 
workers in India, and added :— 

“But personal association amongst scientific men may be pregnant 
with important consequences, not merely by a fruittul exchange of ideas ; 
cultivators of Science, by periodical meetings and discussions, may bring 
their aims and views prominently into public notice, and may also - 
whenever necessary, press them upon the attention of the Government, — 
a contingency by no means remote, for, as experience has Shown, even 
the most enlightened Governments occasionally require to be reminded 
of the full extent of the paramount claims of Science upon the Public 
Funds.” 


Our Prime Minister, Sri Jawaharlal Nehru, in his extempore 
Presidential Address to this Congress in 1947 spoke on ‘‘Science in the 
Service of the Nation” and proclaimed ‘‘Scientists must think in terms 
of the 400 millions in India.” 


GROWTH AND PRESENT STATUS OF PHYSIOLOGY IN 
WESTERN COUNTRIES 


(i) Changing Connotation and Expanding Scope: 


a The word ‘Physiology’, derived from a Greek root with the Latin 
equivalent, “Physiologia’, and originally connoting ‘natural knowledge’ 
was first used in the mid-16th century by Fernel, as a substitute for 
‘Naturalis pars medicine’, the first of the three parts of his treatise on 
medicine, including in its scope, the normal structure and function of the 
human body. Fernal’s book was immediately popular, and the term 
“Physiology” was commonly employed in subsequent teachings and 
writings. In the middle of 18th Century, with the publication of the 

i monumental work of Albrecht Von Haller, “Elementa Physiologiae 

į Corporis Humani” a purely biological connotation became widely or even 

] generally accepted, and ‘Physiology’ included the study of structure and 

i function of human body, together with a fair amount of compara- 

tive work. In John Hunter’s time, there was even a greater inclusion 

of comparative anatomy in Physiology. At the beginning of the 19th 

Century, particularly in France, studies of animal cancion began 

to include more and more of animal experiment. In 1809 Majendie 

Who was a practising physician all his life, made his scientific debut and 


ress ur din the second quarter of the 19th century, the greatest physiologist 
= wasin Germany. Johannes Muller inspired many brilliant youngmen to 
Decome. physiologists among whom are many illustrious names. 
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During the second half of last century, Germany and France 
continued to be fountain heads in Physiology. Due to the develo ments 
in Physical and Natural Sciences, and the newer instrumental mothe 
Physiology struck out new and independent paths—put forth new off- 
shoots. ‘Those men like Liebig etc., working in Chemistry founded the 
branch, Physiological Chemistry, later called Bio-chemistry, which has 
now asserted independence. Carl Ludwig, Helmholtz, Du Bois-Reymond 
gave a lead towards the Physical side—and laid the foundation of Physio- 
logical Physics, out of which sprang Bio-physics, fast becoming another 
independent branch. 3 

Animal experiments and operative techniques were developed by 
Majendie, Claude Bernard and Pavlov. 

It is only during the last one hundred years that the term ‘Physio- 
logy’ has acquired its present connotation and has been limited to the 
knowledge gained by scientific means, of the normal functioning of 
organisms or of their constituent parts. Claude Bernard, who is regarded 
as the father of Experimental Medicine, wrote in 1867: 

“Physiology which is the science of Laws of Life, incontenstably deals 
with the most complex phenomena in nature. It is therefore, not 
astonishing that its advance should be so slow, and its appearance in the 
ranks of the exact sciences so long delayed.” Later, he wrote, “‘Physio- 
logy, being the science of life, is to be regarded as an autonomous and 
independent study, to be cultivated for its own sake and not merely for 
its application for the practice of Medicine” (La Science Experimentelle. 
Paris 1878) 


As Professor Sigerist (1943) points out, ‘‘Claude Bernard had not only 
made great discoveries, but had developed the experimental method into a 
tool that seemed apt to open the most secret recesses of nature. He endowed 
the whole generation of scientists with boundless courage and optimism. 
His influence reached far beyond the limits of science.” His experiments 
at the College de France were attended by philosophers, historians and 
theologians, who were inspired by him to apply principles of exnerimental 
method in their studies and writings. ‘‘Phvsiology appeared to that whole 
generation as the Queen of all Sciences, because it was lifting the veil from 
the Mysteries of Life.” 


(ii) Physiology in Medical and Veterinary Studies 


At the beginning of this century, the able clinician, Samuel Gee, 
told his new clinical clerk, Henry Dale, ““When vou enter my wards, 
your first duty is to forget all your phvsiology. Physiology is an experi- 
mental science . . . . and a very good thing, no doubt, in its proper place. 
Medicine is not a science but an empirical art and it is as such, that you 
may learn something of it here. Some day, Medicine, too, might become 
an experimental Science.” (Graham) 

Today, the position is entirely different, and iS snnm up aon 
graphically by Dubois (1950). Every year ın an introductory lec a ae 
to show the first year medical students, the place in their stu ies t a 
is occupied by Physiology. I start off by drawing over Ben ae 
representing physics, chemistry and biology. On top of these ans! ag 


overlapping, come the circles for anatomy. bio-chemistry and the other 


preclinical studies. Then comes a top overlapping ags of the an 
studies in medicine, surgery, etc. Finally Suno an Deag ONET ces a 
the diagram, comes an oblong ‘Physiology 10 red chai; i ie in eae 
of all the curriculum. Physiology has no limitations in any discipline tha 
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] deals with living matter. The more that Physiology invades anatomy, 
clinical medicine, and all the other departments, the better it becomes for 
science as a whole. It is not the title that makes the physiologist, it is 
the point of view, the mode of thought.” ; 
Teowi (1954) states ‘“The marvellous development of human physiology 
in recent years is almost entirely due to the studies on organ level. To 
deepen our insight into the ultimate mechanisms underlying organ 
function, intensive studies on properties of cells become essential. Medicai 
Physiology should expand the scope of its interest to the cellular 
physiology, which includes a great part of general physiology. 
“Physiology, the science concerned with the study of the mechanism 
of life, must go deeper and deeper into the physical and chemical ‘a 
phenomena which in their integration make up the vital processes, ’’ say 
Guzman Barron, ‘‘Michaelis,, with Loeb, -pioneered in this science and 
introduced into biology the now well-known physico-chemical methods, 
As structural chemistry advanced and analytical methods for the detection 
and measurement of minute quantities were developed, physiology 
advanced in the study of the intricate mechanism of the interaction of 
molecular entities present in living systems.” 


(iii) Physiology for the Culture and Discipiine of the Mind 


i . Nearly one hundred years ago, Dr. W. B. Carpenter F.R.S. author 
of Treatise on Animal Physiology wrote : { 
“Study of Physiology serves a far more important purpose namely, 
culture and discipline of Mind itself.” ‘It may be made to call forth 
a more varied and wholesome exercise of mental powers than almost any 
iiS other. subject. ... It is only by the general diffusion of sound informa- 
==> tion on this subject that the public mind can be led to understand the 
difference between Rational Medicine and that Empiricism which now 

: presents itself under so many different forms, that it can appreciate the 
true value of measures of sanitory reform, the efficiency of which must 

depend upon the amount of support they receive from an intelligent 
public opinion, and that it can be preserved from the enidermic delusions 
whose prevalence, from time to time, is not less injurious to the minds, 
of which they lay hold than in that of enidemic diseases to the bodies 
of those who suffer from them’’.- I need not stress that these words 
deserve careful consideration by Educational and Health authorities in 
India today. Reviewing the treatise by Carpenter the Madras Quarterly 
Journal of Medicine wrote: owe 


“We entertain very strong ideas of the importance of at least 
rudimentary knowledge of Physiology as an element of general Educa: 
tion”. The review also mentioned that the University of Paris required 
from every candidate for its degree of Bachelor of Science, a competent 
knowledge both of animal and vegetable physiolosy and commended 
all interested in education in India the following remarks by the author 
upon the importance of this branch of study even to non-professional 
persons. “Every one who desires to see the study of phvsiology duly 
appreciated, as a branch of general education, must feel gratified at the 
progress which has been made of late years in the public recognition of 
its value. The University of London, led the way, by introduction of 
animal phvsiology into the programine of study to which all candidates 
to the degree of Bachelor of Arts are reauired to conform. The 
Universities of Oxford and Cambridge have since admitted it as one of 

the subjects which the candidates may select for their Bachelor of Arf 
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examination and in which they may obtain honours. And in many of 
the large public educational Institutions, with which this ue 
is abundantly furnished, it forms part of the tegular course of nae 
tion”. The reviewers praise those educationists in India, who “even 
with much difficulty and in face of determined Opposition Usucceeded in 
introducing this branch of study into our public schools in India” 

Bayliss wrote in 1920, “Principles of General Physiology might be 
of service to all desiring a general elementary treatment of wat may 
be called ‘Abstract Physiology? as distinct from ‘Applied Physiology’ 
required by Medical, Veterinary, Agricultural students for the purpose 
of their profession”. 


(iv) Physiology as an Independent Discipline 


Sir Frederic Hopkins commented ‘‘Medicine has been the foster 
parent of biological sciences and can therefore claim their loyalty—but 
Medicine has kept them too long in bondage—and not always realising 
their capacity for independent growth”. 

Sir Henry Dale (1932) points out that British Physiology developed 
as a “‘separate discipline of study and research, retaining an essential part 
in the training for Medical Practice, but acquiring a progressive indepen- 
dence in the choice of the ways of its approach to the central problem 
of the nature of vital phenomena”. He says, ‘‘Of such cleavage from 
a parent science or discipline, physiology provides only one example 
among many. Botany and Chemistry first came to be studied in relation 
to the medicine of much earlier days and each long ago achieved a more 
complete independence than physiology has yet attained. Another 
analogy is presented by the relation of physics to science and practice 
of Engineering’. ‘In any case the budding off of independent Sciences 
and specialization of scientific activities is a phenomena common to all 
sciences as a whole; it is most active at the points of rapid growth, of 
which it is the inevitable consequence”. ‘Then, referring to criticism by 
some, of the “truancy” of Physiology from Medicine, an inevitable 
evolution, increasing the range of Physiological enquiry, independent of 
Medicine, Sir Henny answers, “If it implies that the daughter should 
resign her freedom and return to a perpetual and exclusive service of 
practical aims and needs of her parents, I thinks, we must firmly dissent 
from such a Victorian conception of filial duty, so harmful to the indepen- 
dent vigour of the parent, as well as to the free development of the new 
generation”. . 

Stressing the value of r 
proceeds, ‘‘It seems to me beyon 
independence by Physiology an 
medicine and in the case of 
enabling each to follow any new 
immediate and constant reference to a pr 
far more for medicine, than would have 
parental control’’. 


elative independence of Physiology, he 
d doubt, that this acquisition of a relative 
d by other experimental offshoots from 
Bio-Chemistry from Physiology itself, 
clue to new knowledge, without 
actical aim, has already achieved 
been effected under a permanent 


AND PRESENT 
iology in Indian Medical 


PuysioLoGy IN INpDIA—PAsT 
(i) Historical Background of Teaching of Phys 


Colleges : th lution of teaching and 
an ray yey of the: vous? i 
A critical and historical survey ers a partial explanation of the 
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‘the first place, we should grasp the difference pointed out by Puschmann 
between the continental medical schools staffed by Scholars and Scientists 
teaching devoted students of science and attached to Universities and the 
British Medical Schools which arose out of hospitals staffed by practising 
4 physicians, training apprentices for the profession. Secondly, during the 
| opening years of 19th century on the continent, especially in France and 
Germany, Physiology was more advanced. In Paris and Berlin, there 
were established Chairs occupied by notable physiologists. In the first 
; half of the 19th century, France was leading in Physiology, though very 
soon, Germany acquired a position of predominancy in Physiology. But 
i in England, the ruler and preceptor of India, Physiology was to all intents 
i and purposes, non-existent at that time, one hundred years ago. (Schafer) A 
When the Madras Medical School was started in 1835, the surgeon 
of the General Hospital supervised the teaching of Anatomy and 
f the students were asked to copy certain portions from a book on 
i Physiology. The scope and content of physiology was very limited (vem 
t changes in the blood in lungs, liver and secretion of bile, digestion, and 
kidneys and urinary secretion). It was difficult for the native students 
to understand and follow the teaching in a foreign language. In 1847, 
when the duration and standard of instruction was increased, a new post 
of a Professor of Anatomy and Physiology was created. The school was 
officially raised to the status of a College in 1850, and offered three 
grades of instruction—with 5 years, 4 years and 3 years courses. Dr. 
Van Someran M.D. (Edin) Surgeon of Fort St. George Dispensary, was 
appointed Professor of Anatomy and Physiology. The text book used 
at that time for the higher grade students was ‘“Manual of Physiology” 
by William B. Carpenter, M.D., F.R.S. Dr. William Nathan Chipper- 
field, M.R.C.S. (Lond.) though young in service, was appointed in 
1859-60 the Professor of Anatomy and Physiology on account of his high 
attainments. The teaching of Anatomy and Physiology was bifurcated 
and entrusted to separate professors, one for Anatomy and one for 
Physiology. They had numerous professional, hospital, administrative 
duties and appointments along with the professorial work. The Superin- 
tendent of the Eye Infirmary and the Professor of Ophthalmic Surgery 
was given the additional duties of Professor of Physiology and Dr. 
Chipperfield thus became the first Professor of Physiology. But there 
was no laboratory and no practical class in Physiology. When Chipper- 
field went on leave or for war duties or took charge of another post, Dr. 
E. i Brockman, Resident Assistant Surgeon and Professor of Materia 
Medica and Pathology used to act and later he was appointed to the 
chair of Physiology and Ophthalmic Surgery. It was during the 
seventies that microscopic studies of tissues were introduced and in the 
next two decades practical work in Physiology was limited to Histology 
classes. After Dr. Brockman’s retirement, Dr. T. N. Pope, M.D. 
became Professor of Physiology in 1892. Dr. Pope ‘was the last oficer 
to hold the combined post of Superintendent of the Ophthalmic Hospital 
and Professor of Physiology. It was only in the early years of this 
century that the Professorship of Ophthalmology was separated from the 
Professorship of Physiology. Major Donovan, was appointed as Second 
Physician, General Hospital and Professor of Physiology, Madras Medical 
College, at the beginning of 1903. He was specially interested in micros- 
copic work and discovered the Donovan bodies in the smears of the spleen 
and in peripheral blood. He introduced amphibian physiology, mamma- 
lian demonstrations and chemical physiology. After his erone in 
1918, Major C. E. Malcomson, Dr. M. L. Kamath and Major Skinner 
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successively held the post of Second Physician, General Hospital and 
Professor of Physiology. About 1925, a separate department of bio- 
chemistry was opened and the teaching of physiological chemistry was 
entrusted to this department. In July 1927, a full time chair of 
Physiology was created and Capt. B. T. Krishnan was appointed as the 
first full time Professor of Physiology, on a special cadre pay. It may 
therefore be stated that an independent department of physiology came 
into existence only less than 30 years ago. In India, we appear to be 
now in the same stage or age, in which England was about 1870-80. 


(ui) Facilities of Dissemination of Physiological Knowledge in Schools and 
Colleges 


A knowledge of Physiology, in the most comprehensive sense of the 
word, must be deemed as essential as the three Rs. Probably it is more 
vital for a healthy normal length of life than the three Rs, and necessary 
even for illiterates. Yet, there has been no attempt or even an idea to 


. inculcate the elements of Physiology in the Basic Schools or primary 


schools or to teach Neo-literates. ‘There are no teachers who can do 
this and there are no charts or books which can help teachers. At the 
lower secondary stage, some textbooks of elementary science in Regional 
Languages, include some lessons in Physiology. The words coined in 
the language used in the subject matter of these lessons, and the illustra- 
tions, are all defective and crude and distorted. Neither the student nor 


the teacher can understand the lesson or take interest in the subject. 


There are no charts or models, available in the schools and the teachers 
themselves have never been taught even elementary Physiology with the 
help of charts and models. In the higher secondary school stages, the 
students are supposed to continue the study of Human Physiology with 
the help of teachers and text books written by some high school teachers 
who have themselves never studied physiology, except in such text-books 
as existed in their libraries or in regional languages. Some of the bigger 
and richer schools may own some charts and models, locally made and 
disproportionate. At the University stage, only a small section, in a 
few well-equipped Colleges—students taking second group (Natural 
Science, Physics and Chemistry) are expected to study physiology and 
take a paper in Human Physiology. The lecturer who teaches Human 
Physiology is either a Botanist or a Zoologist and has never studied 


aj 'siology or human physiology in his B.Sc., or M.Sc. Course. 
ESE phys loet Ep ysiology by Huxley or by Foster and 


he student depends on what may be 


Shore, was followed. At present, t ids « 1 
eN » for examinations, written by 


called, “Made Easy series? or “‘notes 
Zoologists. 
In undergraduate teaching, 


except in medical, nursing and veteri ¢ : > 
Science Colleges, there is no provision to teach it for B.Sc. in many 


Universities Madras University, it was a subject for B.A., years ago - 
nak Sele ee a Some attempts have been made to ae ineat 
tions affording facilities for B.Sc. Physiology but no DAE A We Cen 
made. Itis now taught only as part of Home Seen an ie wc Ul m oms 
Colleges and as a Subsidiary subject, 10 the Madras, Curistanj ances 


In the Bombay University, as in London Tona the, Std aoe 
who have passed the First M.B. or taken the mea eae ate a ome 
to proceed to the B.Sc. Degree in Human Phys oe 2 ae ne an ad i 
tional course. ‘here is also a B.Sc. Course in Anma ysiology. but, 


Physiology has a very limited place 
nary education. In the Arts and 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


———————— 


ae 


Digitized by Arya, Samaj Foundation Chennaj-and eGangotri- rat 
500. Proc. 43rd Ind. Sc. Cong.: Part i Presidential Addresses 


of late, there has been a dearth of candidates for this degree in Physio- 
logy, Anhdhra University copied, as early as 1930, the rules of 
the Bombay University and London University, but official and adminis- 
trative obstacles have stood long in the way of Andhra Medical College 5 
being affliated and sending candidates for the B.Sc. Degree in 
Physiology. I am gratified to learn that recently Andhra University 
approved of B.Sc. Physiology being instituted in Andhra Medical College. 

The Calcutta University is the only one which has for a long time 
encouraged the study of Physiology in the Science Colleges. The 
Presidency College, Calcutta, has been a nursery of Physiologists, for India. 


(iii) Post Graduate Studies in Physiology : 


Calcutta University was also the pioneer with regard to the post- 
graduate studies in Physiology for B.Sc. students, with well-equipped 
f laboratories and competent staff, to train students for M.Sc. (Physiology) 
and for. Ph.D. and D.Sc. Only those who have taken B.Sc., with 
Physiology as a subject, are allowed to take M.Sc. Ordinary Medical . 
graduates are not permitted to take M.Sc. During the last few decades, 
other Universities felt the need for postgraduate degrees in Physiology 
x, for medical graduates. Madras University started M.Sc. Degree in 
i Physiology and also in Bio-chemistry, by research. Lucknow University 
i opened a degree M.D. in Physiology and Agra followed suit. The 
= Andhra University copied the Madras University rules. Subsequently, in 
id Madras, new regulations were framed making it compulsory for the candi- 
i dates to submit a thesis and also sit for an examination, consisting of 
written, practical and oral. Bombay University has M.Sc. in Physiology 
but allows only those with B.Sc. Degree in Physiology. There is 
a separate M.Sc. in Bio-chemistry in Bombay, and Nagpur for Science 
graduates. The courses and syllabii, the type of training and type of 
examination and the number and standard of papers and type of 
examiners, vary from University to University. The long-expected up- 
graded department of Physiology for training of teachers and research 
‘workers, in a central place, has not yet materialised. It is hoped that with 
the guidance, supervision and control of post-graduate Medical Education 
_ by the Indian Medical Council, and the inauguration of the All India 
Medical Institute at Delhi, there will be a uniformity of standard and 


procedure for the Science and Medical Graduates qualifying for M.Sc. 
Degree in Physiology. 


(iv) Progress of Section of Physiology and Other activities in Physiological 
Domain 


As the number of Physiologists in Medical Colleges, in Science 
Departments of Universities and other Institutions in India increased, 
it was felt desirable to have a separate section for Physiology. After years 
of representation, it was only in 1936 that the section of Physiology was 
opened with much hesitation and apprehension. ‘The President of the 
First Meeting was Dr. W. Burridge, a former pupil of Goetz at Oxford, 
and Professor of Physiology, Medical College, Lucknow. the only non- 
Indian who had occupied that position. The number of papers read 
poe the section was 24. 

he second meeting and the first anniversa i as in 
Hyderabad. Lt.-Col. S. L. Bhatia, an alumnus of hice ere and 
Professor of Physiology, Grant Medical College, Bombay, presided over 
the section. He referred to the inception of the section as a recognition 
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of the existence of Physiology and the workers in the field in India and 
by implication, that physiology is not to be regarded merely as a hand- 

bf maiden of Medicine but as an independent science of fundamental 
importance, 

Prof. N. M. Basu, who presided over the 4th meeting of the section, 
and gave his address on ‘‘PHYSIOLOGICAL RESEARCH IN INDIA”, bewailed 
the neglect of Physiology in India, the low status and poverty of original 
work in Physiology. He said ‘Physiology has always been handmaiden of 
Medicine. Yet, it has been specialized independently of it, to a surpris- 
ingly great extent in the course of the last 25 years owing to incessant 
application of modern methods of Physics and Chemistry in the elucidation 

A of its problems. If, therefore, Physiology is still kept in the leading 
strings of medical men, its growth would be hampered. This subject has 
developed to such an extent that it is given an independent position and 
is already a respectable science although it is not recognised to be so in 
this country due to ignorance of our educational authorities. It requires 
exclusive attention of its votaries.” 

Prof. Basu was not also happy about the teaching of the subject in 
Science Colleges. ‘‘Physiology is no doubt taught as an independent 
Science in certain Universities in B.Sc. and M.Sc., courses but these 
departments do not get adequate laboratory grant for equipment and 
research. ‘The Physiology laboratories are so built that no provision was 
made for research and the Universities give no encouragement for any 
research in Physiology.” 

It was feared that the section, if started, would not continue on 
account of lack of research in Physiology in India. Going through the 
proceedings of the Congress from 1936, one notes the gradual increase 
in the number of centres and the Physiologists that send papers to the 
section, as well as the number, variety and quality of communications. 
The section is slowly but steadily gaining in strength and prestige from 
year to year, inspite of the unhelpful attitude and the obstructive tactics 
of those in authority, or power. 

Let us look at the abstracts and analyse them. What are the types of 
subjects of investigations on which the papers are based ? ‘This graph 
changes from year to year with the special interest of the President or Re- 
corder or some active or ambitious members. A large number of papers are 
received ‘from one or two centres only—Calcutta or Izatnagar. Similarly, 
a good majority are from pure Physiologists, or from pure Veterinary inst 
tutions. The largest number of papers are generally of a bio-chemical 
nature, including nutrition and metabolism. A few papers on ae 
cology, Histology etc., are also presented. The papers on ee ee: “ 
not form even 50 per cent, are on diverse topics and vere? e e H : 
But, did we succeed in stimulating and promoting research, pas EE y 
in the Physiology departments of our Medical Colleges, now oven 30 in 

2 ; ‘rly well and staffed by men with long experience | 
number, equipped fairly wel : : universities, or with both 
in India, or intense training 1 foreign ) 


advantages? One has only to lo 


Science Congress and the printe 
realise, ean A feeling of depression, that the Physiology Departments 1m- 


our Medical Colleges have not begun to 
activity.* 
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The Physiological Society of India was formed, to stimulate Research 
in Physiology, throughout India, and to focus the attention of Govern- 
ments and Universities, for the expansion of Physiological studies and 
research aud to help the growth of section of Physiology. ‘The society 
passed through a childhood, suffering from infection and convulsions, 
malnutrition and hormonal deficiency, on account of lack of proper. 
environment and financial assistance. But it is still alive and active. 
The number, however, of active workers in Physiology, the number of 
Physiologists in the Science Congress Association or in the Physiological 
Society or in I.C.M.R., C.S.LR., National Institute of Sciences, 1s very 
small compared to the number of representatives, from other Sciences, 
India has not been able to send an official delegate to the International 
Congress of Physiology at Montreal in 1953. It is difficult to foresee 
when our country will be able to invite and hold in India the International 
Congress of Physiology. ‘There is not one name of a Physiologist from 
India, who had acquired a high place by researches or contributions in 
any branch of Physiology. It is for the Science Congress to enquire into 
the causes of this pathological or morbid state of Physiology in India. 

It is worthy of note that while many central and state laboratories 
have been conceived, planned and opened during the last 8 years for 
various branches of Medical Sciences and pure Sciences and Technology, 
there is not one Physiological Institute, sponsored by Central or State 
Governments or Private Endowments or Universities, for advanced 
Research and training of research workers in Physiology, with its numerous 
tamifications—General Physiology, Bio-Physics, Industrial Physiology, 
Environmental Physiology, Nutritional Physiology, Aviation Physiology, 
Neuro-Physiology, Muscle Physiology, Reproductive Physiology, Cytology, 
Cyto-Chemistry etc. 


A PROGRAMME FOR PHYSIOLOGY IN THE SECOND FivE YEAR PLAN 


I. Importance of Physiology to Society and State 


“The Second Five Year Plan is not a mere series of projects of 
programmes, but something much vaster—the mighty scene of a nation 
building itself—all of us working together to make a new India—not 
abstractly for a nation but for 360 million people.” 


“National Extension service is seeking to create a new pattern of 
society to meet the new hopes and aspirations and the longing for a new 
order—to change the outlook of 27 million families living in the countryside, 
arouse enthusiasm in them for the new knowledge and new ways of life 
and fill them with the ambition and the will to live a better life.” 

The Planning Commission has invited all of us, through the Universities 
to take our share in the making of the plans—The objectives of planning 
are full employment, increased production and social justice. 

Gerard (1952) remarks “Today, most of our ways of life and some of 
our ways of throught, stem from Science and today the nature and future of 
Science are inseparably and irreversably bound with those of the larger 
social group... . And social uses of Science have increasingly moved to 
front centre on the stage of Civilisation....” “If Science is. as I have 
called it, the auto-catalyst of social evolution and if Science is an integral 
part of the social organism, it would be well to examine some of these 
changes. Nor is the task unrelated to Physiology, as such, for Biology 
is the study of Organism and Physiology could be called the Ecology of 
Cells in body, as Sociology could be called the Physiology of Society.” 
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“Science is inextricably bound to Government, to industry, to the 
people, in war and peace, for woe or weal. Science will evermore influence 
the shape of things to come. Scientists must recognise their social 
responsibility and must accept their social obligations.” 

A knowledge of physiology must be available for all like air, water 
and food. In ancient India, as well as in ancient Greece and Rome, the 
knowledge of the human body and its functions formed the discourses at 
gathering of people interested in general culture. Addison of Spectator 
fame wrote that he wished to bring philosophy from heaven into ‘“‘clubs” 
in London. The science of physiology should similarly be released from 
Ivory Towers of Medical Colleges. It must be described in a simple manner 
to all literates and illiterates, according to their intelligence and interest. 


The importance of physiology must be appreciated by the individual, 
by the family ; by the community and the state. The individual must 
understand something of his own heredity, environment, structure and 
function of human body, and the integrating mechanisms, regulations and 
adaptations, the body is capable of, and apply this knowledge to daily life 
and dealings with individuals, community and state. 

The body has been very often compared to the body politic and the 
wisdom of the body has been the wonder, admiration and inspiration to all 
thinking men of all ages, who have not failed to suggest that all men, 
especially, those claiming to lead Nations should intensely study the 
organisation and working, integration and adaptation of the animal 
organism. Recently, there have been proposals for a school for politicians 
and ministers. May I humbly suggest that the principles of Physiology be 
given a place in the curriculum of that Institute, so that it may be useful 
as much for the preservation and promotion of health, as for the proper 
understanding the principles that control the functioning of the State. 


Sir Walter Fletcher, Secretary of Medical Research Council, in a 


broadcast stated “We can find safety and progress only in proportion as 
we bring into our methods of state-craft, the guidance of biological truth. 


II. Improved Facilities for Teaching of Physiology at Different 
Educational Levels 


A. As a pure science: 
1. Physiology in Basic Schools and fundamental education. 2. in 

High Schools. 3. in Arts and Science Colleges and in Degree Courses. 

B. Physiology as a social science : for social workers, school teachers ; 


in Home Science Courses. 


C. As applied science: 3 
Physiology for nurses ; for Health Education, Health Inspec- 


tors, Physical Instructors, Pharmacy students, Dental students, 
Medical students, and: for Veterinary students. 


D. Physiology in Post-graduate Courses : 
M.Sc. (Physiology) 

a. for M.D. & M.S. Students. b. for 
c for M.Sc. (Bio-chemistry) d. for M.Sc. (Bio-physics) 


There are now more than 30 universities nage And ves with the 
exception of Calcutta University, the Univer : poe ne given ay 
encouragement and taken steps for the promouen a f ang este ie 1 
in physiology in their undergraduate or postera 6 Suey in a is 
attained her political independence but this country is s p 
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foreign countries and centres of medical education and foreign Physiologists 
for the training of her younger teachers, and for import of apparatus and 
chemicals and literature, and textbooks, necessary for teaching and 
research in physiology in India. The physiology departments attached to 
the medical colleges in India are under the control of the Departmental 
Deities and Clerks, who cannot visualise the importance and expanding 
scope of physiology, even in Medical Curriculum. Unless physiology is 
taken into the fold of the universities and made to breathe and live in 
the atmosphere of academic freedom, drinking at the fountains of physical 

and biological sciences and drawing inspiration from the humanities and 

. social sciences, Physiology will continue to be what it is now in India. 
The close association of University was the secret of the great achieve- 
ments in Physiological Research in Europe and America. 


It is not enough if Physiology is introduced as a subject for the B.Sc. 
| degree. As Prof. Basu pointed out, candidates taking Physiology for B.Sc. 
must have a sound knowledge of basic sciences, Mathematics, Physics, and 
Chemistry. ‘Those who do not take up Physics and Chemistry in B.Sc. 
should not be allowed to take up Physiology. Those who are going for 
Honours and M.Sc. in Physiology must have studied Chemistry and Physics 
in their B.Sc. course. The syllabus for Physiology in B.Sc. and M.Sc. 
should be more comprehensive and include all the branches like functional 
histology, bio-chemistry, bio-physics, animal physiology, general physiology 
and human physiology and recent advances in physiology. At the M.Sc. 
stage, students must be encouraged to take up research work and submit 
a thesis as part of the requirements for M.Sc. No student, who has not 
taken the B.Sc. in Physiology should be allowed to proceed to the Degree 
of M.Sc. by examination alone or by research and examination. Graduates 
in Medicine may be given special facilities and concessions to study and 
take B.Sc. in Physiology, after which they may be allowed to take M.Sc. 


There may be special provision for M.Sc. in Bio-chemistry or Bio-physics, 
or Animal or Clinical Physiology. 


: If proper selection of candidates for admission to B.Sc. is done, and if 
brilliant students are awarded scholarships to study physiology in B.Sc. 
there will be a good stream of physiologists flowing out of our Universities 
every year. Those who have shown aptitude for research and teaching or 
both, may be given research fellowships and enabled to proceed to M.Sc. 
and higher degrees and studies in India or abroad. 


Others must be absorbed into educational institutions as secondary 
school teachers, into medical and health departments, industrial and social 
welfare services, into Pharmaceutical firms etc., and encouraged to study 


the various problems where their knowledge of Physiology is likely to be 
beneficial to the nation. ete ceils Key 


All the teachers of Physiology in the Universities must have at least 
M.Sc. degree in Physiology. And all the candidates applying for posts of 
Demonstrators in Medical Colleges must have taken their B.Sc. before 
or after their medical degree. No one who has not obtained a M.Sc. in 
Physiology should be taken on the teaching staff of Medical Colleges. It 
is not desirable to keep out an M.Sc. in Physiology, from a Physiology 
Department of Medical College, on the ground that he has no Medical 
Degree. It is more important to keep out a medical graduate if he has 
not taken an M.Sc. degree in Physiology. At the same time, there will’ 
be mutual advantage by adding to the staff of Physiology Department, 
medical graduates with post-graduate qualifications like M.D. and M.S., 
so that they get familiar with the methods, while the department in its 
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turn, will have the benefit of their clinical knowledge, training, outlook end 
problems, requiring investigation and elucidation. The department will 
therefore have a two way traffic and the contacts bbetween the pure physio- 
logist and the clinical physiologist is bound to be stimulating and fruitful. 


III. Literature on Physiology required in India 


(a) Text Books. 


1. For neo-literates and adults. 
2. For basic schools, and for fundamental or social 
education. 


{ 
ğ 3. For secondary schools. 
4. For general public. 
5. For study in the Degree Courses. 
6. Of an advanced type for post-graduates. 
(b) Monographs on various branches of Physiology and on 
topics of special interest to India. 
(c) Periodicals. 
1. Journals for popular education. 
2. For Universities and other educational institutions 
and libraries. 
3. Journals devoted to reviews. 
4. Journals publishing original papers, based on research. 
(d) Audiovisual Aids : 
The Union and State Governments must encourage 
and subsidize publications, charts, diagrams, filmstrips,- 
models and films and electrical gadgets, illustrating 
physiological experiments, and make these available, free 
of cost, to all Community Projects and National Extension 
Service Blocks. ee 
(e) There must be a section of Physiology in all Museums-State 
or Municipal, or College or School. 
(f) Libraries: Public or University or College. 
Must seek and stock the literature of physiology. 
(g) Newspapers and Magazines : 
Ly Must also give some place to interesting articles and 
; notes and models illustrating various branches of 


Physiology. 


(h) Education through Radio : j 
A certain number of talks on physiological topics, of 

general interest of educational value, or of sociological 
importance, should be included in the Radio programmes 

of various centres, in National and Regional languages. 


SciENTIFIC LITERATURE AND‘ LIBRARIES ` 


i as President elect, of Association of 


sae i is address 5 3 
i Sherrington, in his ; ted increase in the annual 


i i i IB) spoke of the estima 
ae ee Cee Ree to 1800 in 1927, and emphasised the 


maenitude of the problem. He referred to the importance of keeping in 
5 
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touch with growing volume of contributions, from Italy, Japan, China 
and Latin America, and made an appeal for co-operation between institu- 
tions as the only economically practical means of securing a comprehensive 
and efficient service. We must have classified subject indexes to periodical 
literature, specialist Dictionaries, abstracts of foreign literature etc. 

Dr. C. V. Raman has expressed the view, ‘‘The lack of real Indian 
Scientific Literature was the main cause of the backwardness of India, as 
far as Scientific Progress was concerned, and the cause of paucity 
of Scientific Literature in India was the absence of an organisation which 
generously supported the production of scientific books.’’ 


IV. Apparatus—Manufacture, Servicing Repair and Improvements 


Collection of statistics of our needs and representation to National 
Physical Laboratory and Board of Scientific and Industrial Research. 

The arrangements for loan and repair of instruments, grants for costs 
of instruments in the Physiology laboratories. 

Central laboratories for manufacture of Physiological Apparatus— 
Regional laboratories for servicing and repair. 


l 
\ 


V. Animals Farms and Animal Breeding 


“Arrandgements of centres for breeding and supply of animals to 
Physiology laboratories. Supply of animal foods standardised and tested. 
Supply of literature on care and feeding of animals. 


Research in building of animal rooms to suit the climatic conditions 
in India. 


Training of Animal Houseattenders. 

Facilities for large scale experiments and for experimental surgery on 
larger animals and primates. Experimental research on pedigree and 
cross breeding of animals to study the rate of growth longivity, resistance 
to disease and transmission of disease. 


Domestication or development of new types of animal for experiments 
on Tropical Physiology. 


VI. Special problems and subjects in India 
TRAINING OF Your FOR LEADERSHIP IN PHYSIOLOGY 


I. Nurture of Physiological Talent 


(a) Sir C. V. Raman, Nobel Laureate, 
Addresses to the Academy of Sciences observ 
“Our problem is not of constructing gian 
Sive apparatus, and experts to erect the 
them, when the apparatus goes wrong. 
“What India needs is men with devoti i 
to handle the activities in the fields o poe Sere confidens 
tions should aim primarily at bringi 
self-confidence and devotion and 
these, there is no doubt of a great future for thi 
He urged the scientists in India to make use 
other branches of Sciences, instead of solely dep 


in one of his Presidential 
ed. 

t buildings importing expen- 
m and still more experts to correct 


s country.” 
of the developments in 
ending on the develop- 


* A brief and selected list of Physiological subjects a iri 
urgent attention and investigation in India, in the seco ae prenens, requiring 


F ye ver an, was 
appended here but had to be omitted for want of space, gees cir plen, 8 
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ment of their own particular fields. He emphasised the unity of the 
different branches of sciences and pleaded for the integration of scientific 
knowledge acquired in different fields. 


(b) BRITISH SCIENTIST’S ADVICE FOR TRAINING OF BRILLIANT 
PHYSIOLOGISTS IN INDIA 


As far back as 1937, Prof. A. V. Hill gave valuable advice to India :— 

“Somehow, we must make Physiology intellectually respectabie, so 
that men of really first class ability will be attracted to it. At Cambridge 
Physiology is as respectable as Physics. Claim for it an independent and 
honourable place such as Physics has. Do not let it be just a hand- 
maiden to Medicine. Physics is not the handmaiden for Engineering. 
Independence and an honourable position are required and if you can help 
to give Physiology in India these, you will get first class youngters to 
join it.” 

Prof. Hill also gave counsel to attract brilliant young men and fit 
them for leadership in Physiology in India. ‘“‘It is quality, not quantity 
or numbers which count in Physiology. One Pavlov produced more effect 
than 10,000,000 ordinary Russians in winning respect for his country.” 
So guard and watch for and nurse the able youngster and make things 
easy for him and let him have as much independence as he can bear ; then 
send him out to see how things are done here or elsewhere. He will 
make friends ; he will win respect for his ability, he will aid in establishing 
in India also that International brotherhood which is superior to race, 
religion, politicians.” 

“A danger is that no man may be allowed to hold any place of 
importance in Physiology unless he has a medical degree. Avoid this 
tradition like poison. It means you will miss many of the ablest people 
of all :—Your Langleys, Barcrofts, Cannons, Baylisses, Howeils, Bronks, 
Lucases, Kroghs, Lapicques.”’ g ; 

Franklin wrote in 1950—‘‘Physiology is not only an institute of 
Medicine but also a science in its own right. Many physiologists are 
neither medically qualified nor principally interested in the application 
of their findings to the understanding of diseased human beings. We 
should not discourage or dissociate from these others, for the history of all 
sciences contain many examples of what began as pure and ended often 
unexpectedly and sometimes very advantageously as ‘‘APPLIED’’. 


(c) THe AMERICAN WAY 


The American way of nurturing and training Physiological talent is 
described by Wiggers (1951). “Decisions to enter a given profession are not 
based entirely on inborn instincts. Somehow, somewhere, sometime, a seed 
of interest must be planted in the fertile soil. If properly nurtured and 
watered, it may sprout into a flower for the selected vocation but j can 
grow into a study plant that blossoms and bears fruit, only through con- 


. Cie 8 . s , 
tinued fertilization, spraying and pruning.’ 


(1) Evoking Interest of Promising Students in Physiology 
as a Career 
nts and experiences that led to his 


adoption of Physiology as a career. His interest in Physiology as a Science 
was first awakened not by lectures or reading but through an educational 
experiment conceived by Lombard in 1902—i.e. assigning to each group of 


Wiggers relates earlier incide 
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two students a research problem to be carried out: during the last two 
weeks of a laboratory course. His curiosity was, aroused and he pursued 
the quest independently in the evenings and ultimately devised a simple 
method for studying the knee-jerk. About the same time, Cushny granted 
him the privilege of assisting in his experiments. The opportunity of 
watching investigators at work proved a great treat to a young indivivdual, 

Wiggers recommends that to evoke Research interest in students 
they should be exposed to experimental work and that the students’ 
laboratory be so designed that it can be approached only through Research 
quarters. 


(2) Give Opportunities to Youngmen to Realise or Detect 
Their Talents 


Wiggers relates another more decisive incident. When he was thinking 
of eventually engaging in the practice of Obstetrics, the only Instructor 
| in the Department of Physiology resigned and the authorities were unable 
to replace him. Wiggers was drafted as a half-time student-Assistant. He 
became engaged in a Research, which led to a demonstration, namely that 
Epinephrin constricts the cerebral vessels, and this, before the Annual 
Meeting of the American Physiological Society in 1905. He then realised 
or detected an aptitude for Research. 


(3) Attending Meetings of Physiological Society 


“Attendance at the meeting of the Physiological Society” adds 
Wiggers, “‘afforded a grand opportunity for gaining an initial acquaintance 
with many leading physiologists and for understanding how physiological 
advances are accomplished. Vivid recollections remain of the demonstra- 
tion of the heart block by Erlanger, the registration of ventricular volume 
curves by Y. Henderson, the measurement of renal blood flow by Brodie, 
and the debate concerning the myogenic origin of the heart beat, which 
ensued after Carlson’s paper on the Lumilus heart.” Wiggers therefore 
urges that “Younger persons who seem to display an interest in physio- . 
logical work should be encouraged to attend meetings of this sort and should 
be assured that the outlay of money required is well invested... . “In my 
case, it caused the seed of physiological interest to sprout and the resolution 
was made to enter physiology as a career, provided an opportunity arose.” 


(4) Selection to Teaching Posts 


Wiggers continues, ‘““The incidents surround 
perhaps be detailed for the benefit of younger physiologists, for they have 
implications even at the present time. I later learned from Lusk that Howell 
was impressed with the quality and manner of my presentations before the 
American physiological Society. I mention this so that youngsters may be 
reminded that it is still common practice to select and promote physiologists 
on the basis of their public performances at Scientific meetings.” 7 


ing my selection should 


(d) . TEAM SPIRTI 


Dr. J. C: Ghosh in his Presidential Address to this congress in 1939 
regretted that team work was yet comparatively unknown in India and 
urged that for greater and higher achievements, we should all endeavour to 
inaugurate an era of co-operative endeavour. 
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Dr. Re C. Mann (1955) noticing the success: of the method of group 
practice in States, conceived the idea of a group of scientists ane in 
Research in different fields working together on problems which require 
more specialized training than can usually be acquired by one individual 
The selected scientists must also be capable of co-operation. All participants 
in each group could be equal and function on a voluntary basis. This scheme 
was a great success and deserves to be emulated by India. 


If physiological research in India is to grow and blossom, as it did 
in Europe and America, it can happen only if there is a centre and a team 
of sincere workers in Physiological, Biophysical and Bio-chemical and Histo- 
logical and Pharmacological fields, selected and appointed, not only on the 
strength of the qualifications or Research publications, but also after a 
psychological assessment, with a view to secure a co-operative team each 
complimentary to the others, in talents, intelligence, equipment and 
qualities. 


II. GUIDANCĘ IN METHODOLOGY AND PHILOSOPHY OF SCIENTIFIC 
INVESTIGATION 


(a) Maurice Arthus (1943) in his ‘Philosophy of Scientific Investigation’, 
written as a preface to his monograph on “Anaphylaxis” postulates the res- 
ponsibilities of a Professor ; “Besides, in publishing this book, I am fulfilling 
one of the basic duties that are assumed as a Professor. Indeed, the 
University Professor of Physiology must not only teach ; he must not only 
engage in original research intended to advanced science ; he must also 
endeavour to provide the young people who are emerging into scientific life, 
the physiologists, biologists and physicians—Our students to-day, our suc- 
cessors of tomorrow—with clear and precise directions, that will enable 
them to avoid the hesitations, the gropings, the disappointments, the errors, 
the discouragement, all those miseries of the beginning of the scientific 
carcer.” He than proceeds to provide the young men entering a scientific 
career with the following directions and guidance: ‘‘Observe facts, con- 
ceive a hypothesis, determine its value through one or several series of 
judiciously instituted experiments, give the interpretations or more 
accurately, one interpretation of the facts and ascertain the excellence of 


this interpretation through strict criticism ; generalize the results experi- 


mentally without forgetting that an investigation must be pushed to the 


end.” i 
In another place, he remarks ; “Seek facts and classify them aud 


you will be workmen of science : conceive or accept theories and you will 
| a oY s OP a 2 
be pe aan to follow a good working method” saya A aa 
“In addition, one must possess certain moral qualities. Chance in bio ogy 
at least does not grant its favours to all and sundry. It seems to require 
from its proteges one quality—scientific curiosity. He who poss ma 
mental attitude is not content with looking casually at the ee at turn 
up. He examines the facts with sustained attention—repeats is cae 
tion as often as is needed, to distinguish between constant pecu iy y an 

the variable elements. He describes, analyses, measures, controls, inten: 
prets, and in order to justify his interpretation, conceives an experiment 


. e; 39) 
that will demonstrate its worth or its emptiness. 


«Among all the qualities that the experimentalist must poets there 
is no doubt that none has greater value to him To orri 1e oe 
mentalist must ponder and meditate deeply over Sean eae ane ; ee 
the results obtained, over the experimental possibilities. Indeed, 1t 1s no 
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in the turmoil of social life, not through academic chats nor laboratory 

gossip that we come to see the light, that interpretations become clear, that 

experiments are conceived and conclusions reached. It is through solitary, 

profound and sustained meditation. In order to make some progress in the 
| experimental sciences, one must meditate a great deal. Other special 
a mental attitudes which are to be cultivated are the critical sense, precision 
in methods, and results, self-control and lastly intellectual independence 
and originality. ‘“‘Preserve your originality. It is the result of the gracious. 
and beneficial influence that your parents, your friends and the people of 
| your home town have exerted on you. In respect and gratitude to them, 
preserve your originality ; you owe it to them. Preserve your originality, 
It is this that will give your scientific work, its frankness, its grace, its 
elegance, its warmth and life among so many artificial, banal, common 
place, cold and corpse-like works.” 


(b) STARTING POINT oF INVESTIGATION—GADGETS, Facrs, Versus, 
f SPECULATION AND IMAGINATIVE THINKING 


“The general tendency of our time to worship methods and gadgets” 
says Loewi, “has quite frequently placed emphasis on technical procedures 
i and diverted interest away from physiological problems. It goes without 
saying that new methods elaborated in order to approach a definite problem, 
often have lead to the solution of many other problems. ‘This has gone 
so far that sometimes one has the impression that in contrast with former 
times when one searched for methods in order to solve a problem, frequently 
now-a-days, workers look for problems with which they can exploit some 
special technique.” 


Loewi points out the necessity for speculation and imaginative thinking. 
“Working hypothesis should not be mistaken for preconceived ideas.” 
Loewi quotes two passages. One is from a letter of Miescher, written in 
1876 “Tn order to begin exploration of uncharted scientific field in which 
there is a lack even of the bare elements for posing clear cut questions, 4 
unique type of imaginative power seems necessary. ‘This can be designated 
as the building of mental bridges. It consists of visualization of main 
elements of the design based solely upon a few dimly indicated building 
stones. Out of these elements, the imaginative scientists make the first 
draft of the building plan. . . . It is in my opinion a malady of the present 
physiology that the method of preliminary synthetic thinking is coming 
into disrepute and that its application by the rising generation is inten- 
tionally suppressed.” The second quotation is from Baldwin’s ‘Preface to 
Dynamic aspects of Bio-chemistry.”” ‘Speculation plays and has always 
played an important part in the advancement of scientific knowledge ; for, 
no research worker gropes blindly after he knows not what ; he invariably 
begins with certain reasonable possibilities in mind. In short, he 
speculates.” : 3 


Even contemporary Physiologists like Prof. Landis of Harvard says; 
“In physiology, particularly specialization and emphasis and technology 
must be balanced by recognizing the value of some philosophy within the 
sciencę.” Loewi believes that philosophy in this connection signifies a2 
attitude towards the meaning and aim of physiology. ‘It is doubtless lack 
of such a physiolosophy that often leads to the over emphasis of isolated 
facts as opposed to ideas as well as of quantity as against quality. Facts 
are likely to be meaningless if they result from research which starts, not 
from a basic concept but from such reasoning as “nobody else seems to 
have done it so far, or what else can I do with my method?” 
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Loewi concludes, ‘‘For research, that can lead to the clarification of a 
problem or afford deeper insight into phenomena, imaginatory minds are in- 
dispensable’’—‘“They may remain latent unless they get a chance to become 
manifest by seeing or performing experiments. For the development of an 
imaginative mind and the eventual realization of potentialities, favourable 
conditions must be established. In my view, the most important of these 
conditions is an inspiring apprenticeship which gets the student early into 
independent research.’’ 


(c) THE PHYSIOLOGICAL SCHOLAR 


The Physiological scholar, ‘‘has the habit of seeing an alternative, of 
not taking the usual for granted, of making conventionalities fluid again, 
of imagining the foreign states of mind.” Adolph (1954) pictures the 
physiological scholar ‘‘in the image of J. S. Haldane contemplating a 
generalization or L. J. Henderson hatching a hypothesis or R. S. Lillie 
dissecting a notion.” All these physiologists who Adolph saw in action 
‘‘oved pleasures of the mind and communicated their enjoyment.” Adolph 
continues “As long as physiology is more than manipulation, physiologists 
are and will continue to be scholars.” 


(d) HISTORY OF SCIENCE—ISSENTIAL FOR UNDERSTANDING 
THE SUBJECT 


Cauradias (1949) observes, ‘‘we can read ourselves into ignorance and 
stupidity if we do not seize the directive lines of scientific thought as shown 
through history. We have to think of our problems more and more closely 
with the help of the great intellects that have thought about them in the 
past. Scientific thinking—the basis of science can only be historical 
thinking.” } 

A similar meaning is conveyed by a quotation on the title page of 
“A Short History of Physiology’’—‘“He who wants to fully command a 


. . . : Sy $8) 
science must also know its evolution, its ‘embryology’. 


III. INSPIRATION OF GREAT CLASSICS AND ORIGINAL PAPERS WITH 
PERSONAL TOUCH 


especially those which describe an important dis- 


i inati ften prove 
covery have eculiar fascination for many people, and they often 
Ae eae ing upon the study of science.” 


a great stimulus to those who are entering | t : 
ie Fulton. ‘In many places where Physiology is taught, contact ue 
the original sources is necessarily infrequent, and a pupil’s outlook tends > 
be confined to secondhand knowledge obtained from lectures A text- 
books. For many reasons, it is desirable that a medical student be con- 


e in hi i line trenches of medical and physio- 
ducted early in his carrier to the front li Ped ee 


logical discovery. Let him realize that men as young : 
ey Senators ; that de Graaf at 23 years of age devised a i 
pancreatic fistula ; that Helmholtz at 24 measured for m F ime aS 
heat production of frog muscle ; that Johannes Muller Be 25 ha ee a 
the principle of specific nerve energies. Let him a N 

facts were once hidden in a fog of faulty observatan an ik a 1f ae 
and that it was sometimes the enquiring minds of students Mea ae 


made matters clear.” 3 i 

Loewi considers that papers with a personal acen revelator A 
author’s scientific personality describing czaty $ z E In his own 
help much to inspire and educate the student of physiology. 


“Such passages— 
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case, the reading of Gaskell’s paper on “The rhythm of the heart and the 
nature of the action of the vague nerve” directed his interests towards \ 
the basic science. He expressed high regard for inspiring and educa- S 
tional value of papers like the one by Minkowski on “Diabetes Mellitus, 

after extirpation of the pancreas.” Loewi valued these papers for the 
particular lines of thought by which the. discoveries came out. These | 
thoughts could be grasped only by reading originals. Loewi used to 
request every student to read them before he began to work on a special 
problem. ` 


INFLUENCE AND INSPIRATION OF GREAT MEN OF SCIENCE \ 


Loewi next refers to the fact that the influence of great figures in Y 
i science (who at the same time were great teachers) has been far greater 
| than the influence of the printed matter. ‘“‘Such persons were able to 
| attract highly gifted students who in their turn augmented their heritage 
| and frequently became leaders in Science in their own right.” Loewi 
} proceeds to illustrate this statement with examples recalling the most 
eminent students of three great figures who taught in the golden era j 
of physiology in the 19th century. i 
“Johannes Muller, Carl Ludwig and Sir Michael Foster, according | 
to all biographical data, shared to the highest degree the qualities of | 
contagious enthusiasm, broadmindedness and imagination, humility and 
deep devotion to their pupils. These are qualities which in themselves 
suffice to attract outstanding students. I refer, however, to these figures 
because they attracted and educated students who later devoted their lives 
not just to physiology, but to other branches of science. ‘This was made 
hi} possible only because, through the mode of their education in physiology, 
| the students were made familiar with principles which, transcending the 
ji boundaries of the special field, applied to many other realms of experi- 
mental science. Besides the art of experimenting and observing, they 
learned the ways of thinking, required by science. They learned how to 
select the object to be explored, how to interpret and evaluate the results 
obtained, and how to integrate them into the whole body of knowledge. 
In this way, students were not only made familiar with methods and facts, 
but were imbued with that general scientific spirit which shapes the pattern 
of the true scholar and investigator. They received the kind of education 
which in a seemingly paradoxical fashion is defined in that profound 
sentence: “Education is what remains when you have forgotten all the 
facts you ever learned.” 
“This kind of education can be acquired only if students have the 
opportunity to come into close association with their masters. ‘Ihe great {J 
masters amply provided this and thereby fulfilled a fundamental condition f 
for the establishment of ‘Schools? or trends of thought.” i | 
Need I remind this section and the Science Congress that such famous 
centres and renowned Preceptors of Medical theory, Clinical Physi y 
and Clinical observation, flourished i i EE ocak 
9 ed in Ancient India, and drew devoted 


disciples from West and East, i.e. from Greece and Middle E 


Ds : Er vast and from 
China and South East Asia. If the lost position and glory is to be regained 


it can be achieved only by united and dedicated effor ifi 
` . . ‘ . s 0 ts 3 BS “tu c t 
i the Patriots and Scientists. OE SAE 
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SECTION OF PSYCHOLOGY AND EDUCATIONAL SCIENCES 


President :—L. J. BHATT, M.A., B.T. (Bom.), M.A. (Leeds) 


PRESIDENTIAL ADDRESS 


PSYCHOLOGY AS A PROFESSION 


It is my foremost duty to offer you my sincerest gratitude for the 
honour you have conferred on me by electing me to preside over the 
deliberations of the Section of Psychology and Educational Sciences of 
the Indian Science Congress Association. I propose to use this oppor- 
tunity to offer some observations on the problem of psychology as 
a profession and the closely related problems of teaching and research 


in the subject. 


Psycliology, which has many roots in the past and many specialised 
branches, is concerned with the systematic study of human behaviour and 
experience, including the complex influences which determine and control 
behaviour and experience. Psychology as a science has developed so 
rapidly that it is clearly legitimate to claim that there is no human problem 
or topic which does not come within the scope of psychology. Recent 
trends in psychology show-that there have developed wide divergences of 
outlook and theory, an extraordinary deyelopment of a variety of techni- 
ques and a vast accumulation of findings from the laboratory and the 
factory, the social field, the clinical and the operating theatre. Still, how- 
ever, the actual range of modern psychology is more limited than i 
potential range. Many of the current points of view are transitional an 
by no means final. They frequently represent the best construction or 
‘explanation’ of the facts (or even facts themselves) which current know- 
ledge and accumulated wisdom of the past can offer. Yet, much of our 
knowledge of human behaviour and experience is undergoing almost conti- 
Nuous change and development. Sometimes this is a very i po 
but viewed in a long historical perspective such changes, and some ‘ 
even recurrent fashions in human knowledge, are detectable. 
good. standing in our country. 
occupying important posi- 
lid achievements to their 


Psychology as a science has a fairly 
Many distinguished men have occupied and are 
pe in the university denarim gr with oe oo 

edit ; some ot men have to their credit acknov 
Which has eee oe as self-respect as a. profession. But my Pa 
lere is not to give a description of the present position oes 10 a 
is country ; this has to be left out to satisfy demands for brevity. aia 
Sver, it is necessary to be aware of the fact that a new ee is a g 
ane at some of the departments a perce aes , ee ae 
Our objectives were purely theoretica pee, 
extended to i A sychology; to-day most of our riends p 
io meta e a in theoretical as well as practical ane 
Ot our subject, ‘This new generation is not hindered by. legacies of the 
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past and pre-conceptions left by traditions, and is helped by a fund of 
good will from the other sciences—a fund which should be cherished as 
an important source of strength. We will agree that Psychology as a 
science has, indeed, matured rapidly in the past ten years. Its affiliations 
with Education, Sociology, Biology, Industry and Medicine are now on a 
much firmer foundation, a foundation of mutual benefits. No longer 
afraid of the domination of philosophy, it can afford at least to acknow- 
ledge a debt to, and a need of, philosophy. And there should: be now a 


wide range of professional openings for those possessing requisite psycho- 
logical qualifications. 


II 


Occupations in Psychology: Last year some of our members joined 
hands to bring out a mimeographed Directory of Indian Psychologists" 
which was, in spite of difficulties, carefully compiled by a past president 
of this Section. We are able to see from this Directory that a large number 
of psychologists are engaged in teaching, research and adininistration in 
colleges and universities. Other psychologists are employed by hospitals, 
clinics and vocational guidance bureaus to administer tests, help make 


diagnoses, contribute to research, counsel boys and girls in the choice of, 


subjects for their study. Psychologists are also found in the defence 
services, in industries and other services to help the organisations in selec- 
tion, recruitment and training. 


_ Still however, the opportunities for those who specialise in psychology 
or wish to take psychology as a vocation are limited. There is no doubt 
about the fact that psychology can be studied for personal, social and 
intellectual values. However, there still remains an urgent need to relate 
this study with occupational opportunities. It is certain that psychology 
is growing rapidly all over the world as a profession in recent years and 
just as physical sciences have made great contributions for our comfort 
and well-being, in the same way we can reasonably expect psychology to 
make comparable or even greater contributions to progress. If this is our 
hope, it will be quite useful to examine the most propitious fields to 
develop psychology as a profession in the context of careers and the pre- 
paration needed for them. 


C. L. Shartle’s study of “Occupations in Psychology” in the U.S.A. 
gives job descriptions of twenty-eight specialities in which the psychologists 
are engaged in that country” ; there are also other bibliographies on careers 
in psychology which are very suggestive. We can gradually develop all 
these specialities in the near future but we shall restrict ourselves here to a 
discussion of those fields in which we can reasonably expect the maximum 
expansion. 


_(a) School Psychology : School psychology will naturally occupy a 
position of eminence in the employment market in the near future, since a 
considerable amount of re-thinking about, and re-shaping of educational 
‘system is taking place in our country. With the greater eyatemancation 
of Master of Education courses in the universities, the development will 
continue to be rapid though stable forms will take some more time to be 


‘Dr. Raj Narain: Directory of Indian Psychologists 
*Shartle Ç. Q., “Occupations in BONE > 
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established. The AXIth International Conference on Public Education 
convened by UNESCO and I.B.E. says that the aims of educational 
psychology can be divided into three main groups : 
(1) Detection of backward children 
of diagnosis and treatment of v 
(2) Educational guidance involvin 
educational methods ; 


(3) Pre-vocational guidance.* 


; which is often the beginning 
arious difficulties. in adaptation i 


g the testing and adaptation of 


It can be suitably suggested that a network of school psychologists 
extending all over the country should be created. The tasks like the 
following can be conveniently taken up by those trained in this field : 


(1) The examination of children who have adjustment difficulties ; 


(2) The examination of children who cannot follow the normal 
school programme ; : ; 


(3) Information service for parents and teachers ; 
(4) Planning, creation and standardisations of new test batteries ; 
(5) The scientific treatment of the material collected. 


A glance at the recommendations of the Mudaliar Commission’s Report 
on Secondary Education will convince that there is a great need for school 
psychologists. Ihe proposed diversified curriculum, better facilities for 
guidance and counselling, replacement of examination by better methods, 
introduction of cumulative record cards, the use of tests and similar reforms : 
will need the services of psychologists in schools. ‘There certainly is a 
future for those who wish to specialise as school psychologists. 


(b) Industrial Psychology : Although at present there are not many 
psychologists in Indian industries, their number can be counted up on 
finger tips, we can reasonably expect that there shall be an improvement 
in this situation. In U.S.A. the psychologists are employed into three 
broad areas—(1) business and industry group, (2) consulting stone 
(3) advertising group. The titles of the 65 per cent. of the business an 
industry group denote technical, personal and top-executive fungi 
The remainder have titles sucli as testing administrator, personnel .and 
research assistant, personnel statistician and employment psycioloe a 
their work being duties involving personnel functions, scienti à rescon 
and development functions, policy and management functions, abont re 2 
tions functions. ‘This information gives a clue to the possi 1 ies ” 
employment of psychologists in industry. Moreover, the poA anes ge 
the human element in the efforts to improve productivity need | ae y pe 
stressed. There are some problems in which the human een P d iroot 
Imvolved—yiz., problems relating to the ‘attitudes a _ ou o a 
Workers and the management, Jabour-management re Ean Bie 
recruitment, training and promotion of personnel, wor ae VG eae 
facilities and health and safety arrangements. To hil © ey a a 
“Tack of human understanding is commonplace ome r3 a O 
organisation. Social distance between management and wo cer a 
More and more as size and specialisation in industry ines bs Soe za 
Serious problem in present-day industrial civilisation. l 


in a planned study of the problem from the viewpoint of industrial social 
A . í b 


a UNESCO: School Psychologists. 
“Canter R. R. : - Psychologists in Industry. 
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psychology and the development of techniques of sociometry and communi- 
cation’’.° 


For a successful application of psychology in industry, our psycho- 
logists shail have to know not only psychology but shall have also to gain 
acquaintance at least with some specific aspects of industry in order | to 
be effective and to be an asset. This will mean a change in our training 
programmes in the universities ; our programmes shall have to include 
industrial matters. If we wish that psychologists should be employed in 
industry, our courses of study will have to undergo a drastic change. For 
a teference, I may be allowed to draw attention to the experience of 
Graduate Training in Industrial Psychology at Purdue University in which 
the following aspects find a place: training in personnel problems, job 
analysis, testing techniques, methods of increasing work efficiency, incen- 
tive and morale, also training in statistics and familiarity with clinical, 
experimental and educational psychology.° 


(c) Counselling Psychology: Our most important resource for 
successful planning is our man-power and the psychologists can play a 
significant part in helping to develop this resource. It is, indeed, true 
to say that people have problems and counselling is intended as an aid in 
the solution of those problems. Counselling services are rapidly developing 
all over the world. A large number of psychologists are engaged in coun- 
selling in schools, in business, governmental, social services and industrial 
situations. This is an expanding field for our psychologists because business 
and industrial organisations seem to be interested in improving quality and 
quantity of production by promoting better human adjustment. ‘“I‘he 
perplexing problems of to-day and to-morrow can be more readily solved 
if the individuals who are called upon to deal with them do not have 
problems of their own which often prevent their maximum functioning. 
Counselling is the solution to an individual’s problems.’’” 


This field is likely to attract people other than psychologists and that 


is why it is absolutely necessary for us to be careful. At the outset there - 


is likelihood of some confusion about the distinction between clinical and 
counselling psychology. But there can be no doubt about the fact that the 
work of counselling should be based upon psychological knowledge and 
that a sound programme of training is necessary for those who are to 
occupy positions as counsellors. ‘The duties of a counsellor are so varied 
that a counsellor should be broadly trained and must be more than a 
psychologist. Shartle has described how a counsellor is often known by 
other names like College Counsellor, Psychologist for physically handi- 
capped, Consulting Psychologist, Employment Interviewer Employment 
Counselior and Vocational Counsellor. Considering these, a report for 
the Counsellor Training Committee to the Division of Counselling and 
Guidance of the American Psychological Association recominends that all 


counsellors should receive training in each of the following 
Insel r area > 
logical study : P soRusyono 


(1) The foundations of psychology, including an oy 
various fields of psychological study. 


(2) The psychology of growth and development with 
emphasis on the age group to be served by the counsell 


erview of the 


special 
or. 


$ Roger M. Bellows : Psychology of Personnel in Busines d 
° Tiffin S. and C., H. : ining i Cea SEG 
a Lawshe : Graduate Training in Industrial Psychology at 


‘M. L. Blum & B. Balinsky : Counselling and Psychology. . 
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(3) Nature of individual differe 
differences for counselling, 
(4) Principles of learning and thei 
other pertinent situations. 
(5) Personality development and. mental hygiene. 
(6) Psychological tools and techniques for the study of individuals 


ane diagnosis of their problems including tests and other proce- 
dures. 


7) Principles and procedures of counselling, 

(8) Supervised practice in diagnosis and counselling. 

9 Statistics and research methods used in those psychological in- 
vestigations ordinarily used or undertaken by all counsellors.* 


ices, and the iniplications of these 


t application in education and 


I have sketched three fields which I consider propitious for healthy 
advancement of psychology as a profession in this country. If such a pro- 
gress could be made, we shall have in the near future many more problems 
worthwhile for discussion and controversy about psychology as a profession. 
For the present our aim should be to establish the-independence of the 
profession of psychology in this country ; and for that purpose it is 
urgent to examine the related fields of teaching and research. 


II 


Teaching of Psychology : Courses of study in psychology shall play a 
significant role in fostering the growth of psychology as a profession. In 
our courses of study, we tend to divide our subject into a number of 
divisions. These divisions are needed because numerous sciences have 
contributed to the man’s understanding of man, also it is a complex study i 
the divisions help us to solve the administrative problem of distribution 
of work among the members of the staff. 

But while devising courses of study we should neither forget, nor 
play down, the basic unity of psychology as a field of knowledge and 
practice. The instruction can be imparted either piece-meal or by a con- 
textual method. Really speaking, a student is required to explore six 
relations : 


(1) Influence of Body on Mind 

2) Influence of Mind on Body ‘ 

3) Influence of Environment on Mind 

4) Influence of Mind on Environnient 

5) Influence of Environment on Body 

6) Influence of Body on Environment 

) complex and we can clarify the com- 
‘Gye’ dimensions, Viz., Space, Time, 


( 
( 
( 
( 
( 
The study of these relations is quite 


plexity by regarding each as having 
Quantity, Quality, Significance. 


There are two facts which have a 


Courses of study, First of all, Psychology has < c 
with the other branches of knowledge and with the whole practical field 


of human relations. And secondly, there is a personal limitation of the 


A certain 
teacher. o i noble teachers, to concentrate on 
j got eyen tha arcat and t the expense of other important 


ding up a common ground on 


dded to our difficulties in orgamising 
ias a richness of affiliations both 


issues. ‘This indicates the need for buil 
ee 
* Froehlich C. P.: Content of the Manual on Counsellor Prepa 
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which the majority of professional psychologists must need base their 
work. À l 

Keeping these points before us, we can suitably study the methods 
which are adopted to divide the courses of study in suitable branches and 
units. The whole science can be divided into two main branches : 
i (1) Theoretical Psychology to impart a knowledge of basic concepts of 
t leading schools of psychology like psycho-analysis, gestalt, etc. ; (2) Empi- 
rical Psychology to impart a knowledge of techniques to find facts like 
laboratory experiment, psycho-metrics, mental testing, interviews, social 
field work, clinical observation, etc., or we can arrive at divisions according 
to the affiliations of psychology with other subjects as : (1) Psycho- 
physics, (2) Bio-Psychology—Physiological Psychology and Neuro Psycho- 
logy, (3) Animal Psychology, (4) Philosophical Psychology. ‘To these 
divisions, we can suitably add a group of studies to be known as Applied 
Psychology like (1) Clinical Psychology which will be a group of over- 
lapping applications like Psycho-Therapy, Psychiatry, Psychological Medi- 
cine, Psycho-analysis, Child Guidance, Play Therapy, Occupational 
Therapy, Psycho-pathology, etc. (2) Educational psychology including 
Child Psychology, (3) Social Psychology which will extensively use the 
information from sciences of Sociology and Social Anthropology also the 
psychological study of institutions and: collective psycho-pathology such 


as crime and war, (4) Occupational Psychology which will be the study 
of human beings at work. 


We can systematize courses of study by adopting a three-fold method 
of division. There are branches that deal with the methods of arriving 
at psychological facts by experiment or observation and also give us 
j methods of practical action or treatment ; there are others which give us 

theoretical ideas and explanations and give us the basic conceptions ; there 
are branches that deal with facts or theories concerning normal individuals 
and the others that deal with the abnormal phenomena. Whichever method 


we adopt, our goal should be to prepare men to build up psychology as a 
profession, 


(enenconenmemenreunrvermenengensetr enters Yar 


ene ne my 


IV 


Research in Psychology and Educational Sciences : 

has observed that research, in order to be fruitful 

1 a s called ‘programme research’. C 

e planned for a whole department around a common objective ; 

be continued over a period of years and the research ae ee ee 
and teachers alike have to be integrated into it. Only in this wa can 3 
hope to avoid the inconclusive outcome which all too often cl A t eu 

` the individual short-term research, gue: 


c Dr. H. J. Eysenck 
has to be what Marquis 
In other words, research has to 


Indi idual stud nts of course, m ust be fr e t e e e 
V e 3 p e CECO, ch oose w th Ie th y 
W ant to take part in the depar tmental Tesear ch or w } le tl let y W Uf 
et i TEN z 3 J i the jant to 


J Tysenck : The Scientific Study of Personality. 
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It is, indeed, true to say that in our age scientific research in general 
is moving towards an era of the planned collective expedition from a 
of individual exploration. The isolationism in research to-day i fei 
dated as isolationism in politics. I am qui ; pan SES kaliy 

ALON: : : quite aware that this may be chal- 

lenged ; the individualists amongst us may deplore this diminishing of the 
scope for the lone research worker’s intellectual curiosity but if we are 
realists, we should recognise that this tendency is inevitable in a world 
which is daily growing more complex and thus difficult for individual 
efforts. ‘Ihe lonely cloistered sterility of academic departments needs to 
be replaced by a vigorous family life. 

Secondly, it can usefully be suggested that there is a need to formulate 
a philosophy of research. This may appear, in the first instance, to be 
a contradiction because science seems to have advanced most gloriously 
whenever it has been most defiant of philosophy. When a man embarks 
on research, he is breaking new ground. Should he not, therefore, face 
his exploration with completely an open mind, prepared for anything? 
This would, at any rate, appear to be true to common sense. But it is 
false in fact and false in principle. A research worker never faces his 
exploration with an open mind ; the very fact that he is setting out in a 
certain direction, closes his mind to the other possibilities which may be 
incompatible with that direction. Nobody takes up an exploration without 
a motive ; there is always some reason good enough for a research worker 
that decides the course of research. In fact this can be neatly expressed 
in a paradox that ‘‘the research worker always knows more about the 
unknown than he admits but he does not know that he knows it’’.”° 

We are going through a period of planning ; it is, indeed, a critical, 
transitional and formative epoch in ovr national life bristling with 
problems ; and as all problems cannot be solved at once, there is a need 
for research on an unprecedented scale ; and also a need for a change in 
outlook. The research methods in the past were thought out in terms of 
single workers, undertaking specifically defined inquiries. There was an 
already formulated problem and the research worker satisfied his conscience 
by paying close attention to the details of the method. 


When a person says, ‘‘let me do research,” he is saying, “let me be 
scientific’. Now it is an interesting contemporary fact that the majority 
of our professors of psychology and of education in this country Seog 
have their academic ground work in the Faculty of Arts. And since tl a 
is a fact—and do not the scientists respect facts ?—it will not be scientie 
to fritter away energy in dreaming about how wonderful ¢d AA 
psychology would be if only all our professors of Beene a ee ee 
tion were scientists? It is clear, therefore, that 2 Soe te 
Science. This leads me to formulate that any effective research a 
four aspects :—Philosophy, Strategy, Tactics and Techniidu ewe on 
is the thought and imagination and discussion which determin ti A x 
Problems are fundamental ; the strategy 1S the long eer me Go 
researches to establish a new and coherent body of knowledge 


Mile è 
a fundamental problem ; the tactics are the activites a e 
the data and the techniques are the detailed procedure S, 


analysing and interpreting the data of the problem. E 
7 
For us it is becoming necessary to for mulate re wont ee nee 
of research. Of course, there cannot be a formula for sv 


call oa a tie 
3 Leeds. (Unpublished Notes of Dr. G. P, 


G. P. Meredith : Departmental Notes : i] l 3 an 
Meredith are Sein AE use of for some of the points in this section.) 
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as research by its very nature is unique. There can be standardised proce- 
dures for surveys or statistical methods for handling the tables of test 
results. These are necessary and the training in the use of techniques is 
needed. But does the real interest of a research worker lie in the use of 
procedure or in the element of novelty ? Can we encourage research by 
simply offering a training in standardised techniques, leaving the ose 
problem of dealing with the unique and the novel to the research wor kers: 
This is extremely difficult to answer ; it is certain that we need something 
more than mere making of technicians. Therefore, the research should not 
be taken up as a mere spare time pursuit ; the individual research worker 
should not work in isolation as in the past. We cannot and should not 
remain content with individualistic muddling through and therefore, a 
worth while strategy needs to be evolved by collective decision. 

In this context it is desirable that our research deliberately and proudly 
arises out of local needs and provides local solutions. This proposal may be 
challenged because of a belief that research should aim at the truth with a 
capital T. May I ask, is there one truth for Uttar Pradesh and a different 
truth for Bombay? To quote Prof. G. P. Meredith, “I think much edu- 
cational and psychological research hitherto has led to fallacious thought 
and unsound practice through a misplaced faith in its universality. Cer- 
tainly Universality is the aim of all scientific research but the more com- 
plex the subject-matter the deeper we have to dig in order to reach its 
universal foundations. In other words the more circumpsect we must be 
in making generalisations. Physics and Chemistry alone are universal 

a among the empirical sciences. Geology has certain universal features but 
n it has developed most successfully by close attention to local detail. ‘The 
extreme variability of living creatures revealed by Biology shows the 

importance of local studies in this field. And in the science of Man we 

have to deal not only with a creature of supreme individuality but with a 

creature more responsive than any other to local influences. ‘The mis- 

guided enthusiasm for statistics found in certain types of research workers 

leads them to treat men as indistinguishable atoms and to make deduc- 

tions which may be true of the figures but which are not true of the facts. 

The mean and the dispersion of the I.Q. is a case in point. For the nation 

as a whole these may be, say, 100 and 15 respectively but these may not 

be exactly true for any single limited locality”. The research like charity 

should begin at home. Most of our problems are problems arising in a 

local context, e.g. the problem of indiscipline among students. We may 

i attempt to find out solutions which may be applicable anywhere, but solu- 
tions should work first here ; and in that process, it is possible that we 


may hit upon a finding which may be of national significance. 

Due to the prevailing circumstances in our int e 
tunities have been limited in many respects and eee eho 
problems to be studied has of hecessity been affected by this fact. We 
therefore, need group collaboration for a division of labour SO essential 
if the diversity of talents is to be appropriately applied to the diversity of 
aspects in any research ; secondly, a close scrutiny of the problems is 1 Be 
sary so that the problems studied are real and important problems ae. 


V 
It has been suggested in the One of this di i i 
uis discus: re i 
need for all of us to develop psychology as a maraen le See one 
development of our subject should reflect the current trends e 
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in the twentieth century. We are at a great advantage 
of psychology is being gradually recogni ge as the usefulness 
should, therefore, be able to develop it al 


Through this discussion we can now arrive at the following conclu- 
sions : ; 


(1) At present there are not many school psychologists except in 
some larger towns hence a network of school psychologists 
extending all over the country should be created ; 


(2) It is also necessary to build up a close relationship between 
psychology and industry by providing industries with well- 
trained psychologists ; : 

(3) ‘To assist both the rural and urban areas, it is necessaty to make 
available the services of trained psychologists who may work as 
counsellors ; : 


(4) The present system of the training of psychologists needs to be 
reviewed and improved ; 


(5) The planned collective research should be preferred to isolated 
research work, i 


It will be easy to agree with Sir Cyril Burt that “Applied psychology 
has already begun to influence our everyday life” and that “‘if the same 
amount of time, money, and ability is now devoted to psychology as has 
hitherto been devoted to physical science, still more rapid progress will be 
achieved’’.*? In all different fields of psychological work, strong expan- 
sive tendencies are to be discerned ; it is undoubtedly true that the hard 
economic conditions since the war have hampered development everywhere, 
but fortunately we can conclude safely on an optimistic note that with the 
progress of our Five Year Plans, the significance of psychology will be 
recognised in India to the same extent as it has already been recognised 
in many larger countries. 

And for this purpose, we shall have to do a number of things. One 
of the steps which needs to be taken at the outset by each Depa a 
Psychology in our Universities is to review carefully the faci ities me 
Study and the staff situation. It will be meaningless to introduce oa CL 
to this subject without proper facilities for study and experiment an i; BE 
trained staff. Moreover, it would be advisable for each Tepe: eee 

Sychology to develop and concentrate on one or two specialities—an 
discontinue those for which facilities may not be adeno ioe 

Prof. Carl R. Rogers has recently commented that ‘the general oe r 
of American Psychology today does a great deal to Laconi Sa ae Ana 
CTeative thinking.”!? Does this remark not give us a va ae E R 
if it sounds valuable, is it not serious? We have impon caren eee 
€xtent the theories of Freud, Pavlov, Binet, Me Dougit ot ie oe 
Son and others; the time has arrived when we shou ai Das e 
market. Has not the time come for our Departmenta of ae iole sii 
Indian Universities to develop Indian Psychology? Prof. Rog À 
w Cano i Twentieth Century). 

GU Cpl Bat: Payehotogy (Selenite Thawte, Facing Psychologists (Ie 
American Psychologist, June 1955), 


29 
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“We have drawn our creative hunches and theories from European Psycho- 
logists, and have been content to use our technical skill to develop, confirm 
and apply, or to oppose and refute, those ideas. It is instructive to contem- 
plate what American Psychology would have been without the contribu- 
tions of Freud, Pavlov, Binet, Kohler, Koffka, Lewin, Spearman, and the 
like. But it is highly unlikely that we can continue to import creativity. 
We must develop the home-grown variety, and I fear we do very poorly 
at it. As psychologists, we know all about theories. We can tell a hypo- 
thetical construct from an intervening variable. We know a molar theory 
from a molecular, we can expatiate on the difference between phenomenal- 
ism and introspectionism. But with all this learning, very few American 
psychologists construct theories. We know all about research methods, 
and are, by and large, decidedly rigorous research technicians. But we 
tend to utilize our methodological skill in attacking ‘‘safe’”’ and conven- 
tional problems. We appear to have a real fear of erappling with the new 
and unconventional. It seems too often true that we can analyse but not 
construct, critize but not build, categorize but not create.” ‘These remarks 
are, indeed, thought provoking ; we should be aware of our sources of 
strength and weaknesses, our wisdom and limitations. Let us, therefore, 
build Indian Psychology on scientific lines ; let us grow on our own lines ; 
let us export some fresh approach to the subject. There is no doubt about 
society’s demand for psychologists ; that demand should be made increasing- 
ly strong in the interest of our profession. I hope the two important 
problems viz. to achieve recognition for our men and to develop it as a field 
will soon be solved by our joint endeavour, and we shall be able to state 
boldly that. Psychology as a profession has arrived. 
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NEW OUTLOOK IN A NEW AGE 


We meet here today at a turning stage in the -engineering history 
of the world. The very basis of engineering, viz. power-production, is 
undergoing a fundamental change. 


The largest international scientific conference in history held -last 
August at Geneva marked the year 1955 as the milestone and starting point 
of a New Age and recorded the revolutionary evolution of a new source of 
energy—the atomic energy—for power engineering. 


Contemporaneously, Asia’s New Age is growing and developing in 
the lands of her leaders—China and India. 


The need for a new outlook has thus arisen for the engineers and 
scientists to meet the new demand. 


I have had a glimpse of this new outlook among the Chinese engineers 
and scientists during my tour of China last summer, at the instance of 
the All-China Federation of Scientific and Engineering Societies who 
invited me as a representative Indian Engineer to visit that country. 


The strictly indigenous language medium for science and engineering 
adopted by China is a pointer for India to emulate. This is quite normal 
and usual in the countries of Europe who are in the vanguard of scientific 
Progress, but not so in the Asian countries who lag behind. 


Before dealing with the new sources for power-production and one 
Matters, I would like to say something about the role of engineering an 
engineers in the Indian Science Congress. 


This is the 16th session of this Section of the Indian Science ae a 
who, however, are meeting for the 43rd time. ; This is due to S. T 
inauguration of this Section of Engineering within the framework q He 
Indian Science Congress, whose organisers, nevertheless recognised the 
Importance of engineering as early as 1923. 


In that year, 1923, the tenth session of the Indian Science Gonera 
Was held at Lucknow. ‘The doyen of Indian Engineers, ae a ue 
okshagundam Visvesvaraya adorned the Chair of the General Presi ent 
at that session. This event proved the genuine desire of the organises 0: 
the Indian Science Congress Association to honour the engineering profes- 
Sion. Following the exhortation of Visvesvaraya, this Section of Engineer- 
ng at last materialised and we are now in the 16th session. 
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te Section to Engineering, however, an important 
subject—Metallurgy—has been tagged to Engineering. oe he ene me 
opinion, which I also share, is that an exclusive section fag P 
apart for such a vast subject like Engineering. For, un ae a a 
branch of applied science, Engineering has developed into the Ei a 
science of total human operation on the materjal resources along pre-deter- 
mined lines to reach pre-calculated objectives, and has brought about a 
revolutionary development in human efforts at making more and more 
out of the natural forces, by a unique combination of functional science 
and operational art. : 

I feel tempted to quote here a few lines from the very pertinent 
pronouncements of Visvesvaraya on the platform of this Indian Science 
Congress of 1923 urging the Indian Nation then in bondage and slumber 
to realise that no nation can survive if it neglects science. He then 
referred to the First World War ‘‘under the stress of which invention 
followed invention with astonishing rapidity either for stimulating produc- 
tion or for increasing the effectiveness of offence or defence”. He then 
pointed out that ‘‘technical education is confined to an infinitesimal pro- 
portion of the population. The alumni of our universities lack the fresh- 
ness of touch which contact with live problems gives, and our intelligentsia 
have few opportunities of becoming familiar with new inventions till long 
after they have ceased to be novelties in the outer world’. 

A third of a century has elapsed since the above declaration of 
Visvesvaraya. Another Great War by far greater in magnitude and inten- 
sity has also taken place in the interyal, in the course of which invention 
followed invention with more astonishing rapidity. But how far India has 
progressed and where she stands now in the context of world progress in 
science and engineering? 

Undoubtedly some progress has been made. But our academies and 
institutions still lack the freshness which contact with live problems gives. 
Our intelligentsia are yet to be adequately familiar with new inventions. 
And, as for the larger section of the population, I don’t think I need tell 
you how far behind they are in the backwaters of the world currents of 
science and engineering. 


In allocating a separa 


THE NEW AGE 


When India thus stands on the weak link of the world chain of science 
and engineering, a New Age has dawned on us, imperceptibly but deci- 
sively. A new knowledge of Power at the disposal of man features the 
fundamentals of this New Age. 

If gun-powder brought about the great Renaissance in human thought 
—the world till then labouring under medieval immaturity, if the steam- 
engine ushered in what we call the age of mechanical civilisation, if the 
internal combustion engine with turbines and jets have attributed newer 
values to the known dimensions of space and time, the new knowledge 
about our familiar Atom is thrusting upon us a new era of Power Science 
and with it, a new era of Power Engineering. i 
___ talking of atomic energy, the subject has not been unfamiliar with 
us for the last few years. We have often heard how the more or less 
mathematical propositions about creation of a ‘Brave New World” upon 


the tiny atom could someday be worked out into reality. 


- That this someday is here has been unreser in hi 

- That this vedly revealed in history’s 
largest scientific conference held last August in Geneva in an Benet 
of international co-operation. Over 2,000 scientists from different parts 
of the world, more specially, from rival lands, met and discussed the ways 
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of mastering the jinn created by atomic 
the benefit of mankind. In this conferen 
their work which had been so far guard 
That Conference reached the mome 
of man is bound up with the atom. 
to control the tremendous forces hidden in it and us i 
N STES e them to his benefit. 
For, the World whose population is multiplying rapidly and whose con- 
ventional sources of energy are being exhausted, will soon be faced with 
a scarcity of fuel. Physicists have reckoned that in A.D. 2000, it will need 


eight times as much energy as it is used now. The problem, therefore, 
is not as remote as the layman might imagine. 


fission and harnessing him for 
ce were presented the results of 
ed as iron-clad secrets, 

ntous conclusion that the destiny 
If he must survive he must learn 


ATOMIC ENERGY 


As pointed out by our Dr. H. J. Bhabha in his presidential address 
to the afore-mentioned Geneva Conference, “atomic energy could first 
provide the energy necessary to enable the under-developed countries to 
reach the standard of living of the industrialised countries and, secondly, 
enable the entire world to maintain a constantly rising standard of living 
for very many decades and possibly for several centuries.” 

The point is of immediate importance to India, for she would exhaust 
her coal reserves in about ten years if she were to consume energy at the 
same rate as, say, the United States of America. India’s potential hydro- 
electric capacity is said to be about 35 million K.W. and this would be 
exhausted in the succeeding decades. Nuclear energy would thus have a 
specific role to play in areas where hydro-electric development was likely 
to be slow through being combined with irrigation plans requiring large 
investment, as well as in other areas where cost of coal transportation was 
very high to preclude thermal stations. 


It has already been reported in the Indian Press that nationalisation 
of the coal mines does not now feature among the possibilities in the 
Government of India/’s official plans. The Government of India, it is 
said, has to keep in view the possibility that, with the development of 
atomic energy, the importance of coal may decline perceptibly within the 
next ten years. ; 

Again, during the last September session of the West Bengal Legis- 
lative Assembly, the Chief Minister Dr. B. C. Roy reminded the House 
of the profound change taking place in the world today, and said that it 
was quite possible that in the next ten years or so they could have. an 
atomic reactor for production of electric power at a much cheaper cost F an 
coal. This consideration, Dr. Roy pointed out, was to be kept in mi te 
deciding the question of nationalising such an undertaking as the Calcutta 
Electric Supply Corporation. 


It has also been reported, that India’s first atomic reactor will be 


Constructed during this year under an atomic programme following Tae 
Nations action setting up an international agency for peacetul de A i ae 
of atomic energy. A processing plant will extract uranium an : 
from the monazite sands of ‘Travancore. 


2 : in Russia 
ax iy i ser stations projects have been planned in 

Extensive atomic power s p ig countries of the world, who 
have already some stations in use. Even in an otherwisoi Ral county 
like Britain, atomic power is claimed to have attained eighth p age ae s 
Dertomidozentindustiies: By 1975, Britain expects nuclear power oing 
the work of at leaest 40 million tons of coal a year, through 12 or more 


nuclear power stations. 
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Some foreign countries even contemplate exporting ndear pone 
stations for generation of electricity to. those areas of the v oH 2a 
generation by other means might be difficult or more expensiv < r 
said that the price of these exported stations should be apaa sits 
existing prices of electricity generated by conventional means. + oe Cay 
compact nuclear reactors called “package reactors are being aoe 
whose component parts could be dis-assembled, ‘“‘packaged’’ and flown 
to distant and remote parts of the world. z a 

The great advantage of atomic power stations over conventional types 
is that they need none of the auxiliary services such as railways, roads 
and geological surveys. The main basis of these stations is that they will 
be small reactors and will be scattered over the country. 


At Geneva was exhibited an atomic power station model. It has three 
nuclear reactor ‘furnaces’ in which uranium is ‘“‘burnt’’, each one of 
which has six heat exchanger units ranged close alongside its outer radia- 
tion-proof casing. Inside these heat exchanger units the gas—which is 
pumped through the reactor furnaces to draw off the heat generated as 
the uranium is “burnt” —is used to heat the steam-raising water for the 
electricity generating plant. The generating equipment together with 
the blowers, which force the carbon dioxide through the reactors and the 
heat exchangers, was housed in a covered building on one side of the 
row of ‘“‘furnaces’’. A pond for storing the dangerously radio-active slugs 
of uranium fuel (as they are ejected from the reactors) ran along directly 
beside the reactors. 

One need not worry about the waste disposal of fission products. 
These fission products are processed and stored at chemical processing 
factories under control away from the nuclear power plants. As men- 
tioned before, atomic power reactors would be scattered throughout the 
country but the chemical processing of irradiated fuel elements would have 
to be strictly confined to one or two centralised chemical factories. Besides, 
more and more use is being tound for these fission products in industry 
and medicine. 

Some leading geneticists at Geneva gave the warning that atomic 
radiation as a result of the world-wide use of nuclear energy might be 
hazardous to future generations. But Sir Christopher Hinton, head of 
Britain’s Atomic Energy Authority (Industrial Group) quite confidently 
declared that ‘‘on the industrial side there is no reason why a well managed 
atomic programme on a large scale cannot be set up and operated under 
conditions that will be entirely safe and cause not the slightest concern 
to geneticists.” 

According to Dr. A. A. Latavet of Soviet Russia, a shorter working 
day and longer paid holiday are among the ways of protecting the health 
of atomic workers in addition to technical measures (e.g. ventilation) 
aimed at the further reduction of the dose of radiation at the place of 
work, All the main atomic enterprises in Russia have strict sets of rules 
and non-observance of these resulted in a fine and even court action in 
cases of gross violation. 

_ Atomic Energy Plants in Russia and United States of America had 
remarkable safety records. With more and more intensive research all 
possible risks and hazards will be eliminated and overcome. 

Concluding this brief review of the far-reaching power-potentials of 
atomic energy, I have no hesitation in endorsing the prognosis made by 
the engineers and scientists at the Geneva Conference that the thermo- 
nuclear age will transform the world in a more radical manner than the 
Industrial Revolution of nineteenth-century Europe. 
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SOLAR ENERGY 


i 7 Boii 

| Another great source of energy, which is going to bring about a 
eo. phenomenal change in our conventional ‘approach to power engineering is 
| that all-pervading source, the SUN. For sometime now man has tried | 
| nergy, to store it, to find direct | 
i 

{ 
H 
| 


Each day, according to these reports, the sun sends more energy to 
this planet than man uses whether its source be coal, oil, atomic reactors, 
or hydro-electric generators. On the roof of every house in the United 
States for example, the sun showers 100 times more energy in 12 hours of 
daylight than the occupants of the house can use for all their requirements 
including even two television sets. Further, the rays of the sun reflected | 
from Lake Mead, formed by Hoover Dam on the Colorado River, contain 
more energy than the generators in the dam turn out. 
| Sunlight, as is known, is a wave of energy. It is similar to an alter- 
| nating current, a radio or television pulsating-beam, or X-ray. One way 
to understand the energy potential of sunlight is to visualise a ray of Sun 
as a stream of tiny bullets of different sizes. Solar energy capture involves 
putting to work the various ways individual molecules of matter respond 
when hit by the ‘sun-bullets’. 


An example of how this solar energy may be put to work on a minute | 
scale—but none-the-less involving the transformation of sunlight into elec- 
trical energy—is the common photo-electric cell light meter used by photo- 
graphers to measure the strength of light for their snap-shots. The instru- 
ment is held towards the Sun. The light striking the photo-electric cell 
generates a minute charge of electricity. This energy, in turn, moves a 
needle which quivers across a dial, stops, and gives the ‘meter reading 
for the picture. $ : , 

But this principle has yet to be applied on a scale which will turn. 
Sunlight into sufficient energy to operate an engine. It is however 
encouraging to learn that the research so far has disclosed five ways of | 
capturing solar energy, which may be practical :— i 


(1) Radiation reflection. ‘This involves the use of a mirror to change 
the direction of the sun photons. : ; 
(2) Molecule Motion. ‘This involves the conversion of sunlight n 
heat. One device used is a flat-plate collector consisting o 
one or more layers of glass or other transparent material 
placed over a heat-absorbing substance. a principle can 
be used in solar-stills or home heating systems. 
(3) Electron disturbance. This method is related to phosphorescence, 
a means of briefly storing light energy. There E D 
limited applications of this method, but it is not yet regarde 
as a major energy-producing device. l 
(4) Electron eee _ When atoms of certain molecules are hit Hard 
enough, some of the electrons are jolted entirely from their 
d orbits and away from the parent atom. Once out in the open 
they create an electric potential which causes a direct current 
of electricity the method used by the photographer’s light- 


Teo 
oe 
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fficient for general usage because 


meter. But this method is ine 
ths of one per cent of the 


it converts only about two-ten 
received light into electric energy. ; ; 

(5) Molecule re-arrangement. ‘The best known reaction of this 
method is the use of solar radiation of chlorophyll to convert 
water and carbon-dioxide into carbo-hydrates and oxygen. 
But how the plant chlorophyll is able to use solar energy for 
this purpose is one of the things which scientists are still 
trying to find out. 

The use of the sun-energy to rupture water molecules 
is promising. The possibilities on this score justify major 
research efforts. Hydrogen, one of the elements of water, 
can be stored conveniently as a gas and the energy recovered 
by burning, release of heat, and the formation of water. 


I have no doubt the attack on the problem will gain momentum. 
The success of the efforts of the scientific workers in this direction is 
almost mandatory because of the need for new forms of energy. 

For the same equally vital reason, scientists and engineers should 
continue with more intense pursuit their endeavour to wring workable 
methods of efficient harnessing of energy from other non-conventional 
resources like :— 

(a) Cosmic Rays. 

(b) Heat stored in the Earth (having surface indications like volcanic 
eruption, hot springs, &c.). 

(c) Tides (caused by the diurnal rotation of the earth about its own 
axis under gravitational attraction of the Sun and the Moon). 

(d) Winds. 


THE ROLE OF ENGINEERS 


While I trust the engineers and scientists to investigate deeply into 
the problems of harnessing the energy from the afore-said non-conventional 
resources, I am sure they would go on working for getting larger quantuin 
of mechanical energy from the established conventional sources. It is 
gratifying that the research workers are busy throughout the world along 
this direction. 
ee tis) equally satisfying that no Government in any part of the world, 
irrespective of its socio-political character, has failed to recognise the 
pepe of scientific and engineering research being directed along lines 
of production or conservation of mechanical energy both from the conven- 
tional and non-conventional resources. 

Zhe engineers come in the picture, as they are necessarily to be called 
ae o gn with all the mechanical energy at the disposal of a nation. 

n ever an now, with less or more mechanical energy, whether it is 
ee of a low-cost housing scheme or the building of a sky-scraper, 
ae = igning of an improved plough or the working of an atomic reactor, 

e engineer is everywhere. An engineer is a planner, a designer, an 
erector and at the same tit h i : ee 
ea ime a watc ful supervisor of his own performance. 
He is all t rough a working element—a functioning unit of 1 terial 
in every inch of an operation, precisely knowing ji E E, 1 

. , 
ee at or on what to perform. eee NS 

e problems of t j i i i 
Equally complex and a a Mea ion e L N meinn 
a E r ih ; re the worries and anxieties of the working 
E gho ie world. War or no war, non-stop and with all 
devotion he goes on wielding his brains and brawn, He works with the 
people and he works for the people, ; 
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The Indian Engineer is much fortunate in that the leaders of the 
nation have neither defaulted nor have been slow to recognise the merits of 
his services in the all-out effort at re-building the country. The Indian 
Engineer is fortunate too, for, he has to work for a genuinely peace-loving 
and tolerant nation. With the advent of freedom and after liberation the 
Indian nation is on the move and is quick in responding to world trends 
India today thus offers to her engineer the most receptive virgin soil for 
his art and science to have a wide play. The engineer in India has much 
reason to be hopeful, ambitious and even aspirant. 


New OUTLOOK AND New APPROACH 


Gsi Keeping in mind the huge requirements of the New Age of Power 
Science and Power Engineering, I strongly feel that for lasting and effective 
solution, the national reconstruction problems facing our country require 
indigenous materials, indigenous methods and indigenous talent. 

Also required is indigenous thinking, not the copy-book thinking 
imported from abroad and implanted here. We have had enough of 
borrowed materials, borrowed inethods, borrowed talent and even borrowed 
thinking during the days of colonial rule. ‘This ‘‘colonialism’’ in the sphere 
of engineering and science must go. A radical break from the fossilised 
traditional rut, from the rooted mental fixations is necessary, and, I should 
say, mandatory upon the scientists and engineers in our New India in the 
making. 

That is why I was elated to hear that India had made ‘‘an extremely 
important” contribution to the archives of world knowledge with valuable 
disclosures on zirconium, a most important metal used in atomic reactors 
on a commercial scale. India revealed at Geneva a new method of separat- 
ing zirconium from its chemical cousin hafnium to obtain the pure metal. 
So long hafnium was used as a regulating element for security in reactors ; 
separating it was extremely difficult and costly. The new process evolved 
by Indian Scientists is a departure from “traditional methods” of separa- 
tion using the readily available and inexpensive chlorine. _ 

Here, let me tell you, that I felt similarly elated, during my recent 
visit to China, when I was told that Chinese experts had invented by 
original and indigenous methods an economic process in the manufacture 
of synthetic petrol through the discovery by them of a new catalytic 
agent in place of the costly cobalt. : 

This is the correct approach. Like China, India must learn to liberate 
herself from the still-persisting colonialism in science and engineering as 
she has done in other cultural spheres. F DA R h is 

A new approach to the whole question of Training and ee a 
thus necessary. India must direct her active thoughts to remode He 
existing pattern of engineering education and operational research. iG 
nation demands a new outlook to effectively cope with the requirements o 


the new age. 
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Abstracts 


l. On the Theorems of Consistency for Absolute Riesz Summability. 
a B. N. Prasan and T., Pat, Allahabad. 


L. Let i Zan bo a given infinite series, and An ® positive, monotonic increasing 
function of n, steadily tending to infinity with n. Writing 
A) (0) = AlI) == ay, 
An So 
ad AX (o) = E (w — Anan r> 0, 


Ang 


the series Sa, is said to be summable |B An r],r>0, if At (w) / os BV (A, 00), 
where A is a finite positive number. 


2. The ‘first theorem of consistency’ for Riesz summability purports to the asser- 
tion that the effectiveness of a Riesz summability process increases along with the 
‘order’, if the ‘type’ remains unaltered. The first general theorem concerning the rela- 
tive effectiveness of any two Riesz methods of summability of which the types are 
different while the ordors are identical is Hardy’s well known extension (Proc. London 
Math. Soc. (2), 15 (1916), 72 -88) of the classical ‘second theorem of consistency’. Work- 
ing on similar lines, Chandrasekharan (Jour. Indian Math. Soc., N.S., 6(1942), 168-180) 
8ave an analogue of Hardy’s theorem for absolute summability, confining one of the types 
to a special class of ‘L-function’ of the other. Recently Pati (Quarterly Jour. Math. 
(Oxford) (2), 5(1954), 161-168) extended the scope of applicability of the second 
theorem, of consistency for absolutely summable series in the case in which the order 
is a positive integer, and still more recontly Prasad and Pati have obtained a parallel 
result for the case in which tho order is non-integral. 

3. The object of the present paper is twofold. In the first place the authors 
generalise their previous results in the form of tho following theorem and a parallel 
theorem for the case of non-integral order. 

Theorem 1. If p(t) is a non-negativee, monotonic increasing function of t for 1>0, 
steadily tending to infinity as t tends to infinity, such that, for positive integral k, p(t) is 
a (k+1)th indefinite integral for t >0, and p 
(*) t pL) (t) / p(t) BV (h, ©), 

3 i p (t) / P(t) eB (h, œ) (r = 2,.., k), 
where h is a finite positive number, then any infinite series which is summable [R ank] 
is also summable | B,P(\n),% |. 

Secondly, the authors obtain, in the form of the following result, an instance of what 
Prasad terms (Proceedings of the International Congress of Mathematicians, Amster- 


dam, 1954) a ‘unified theorem of consistency’. 
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Theorem 2. The result of Theorem 1 remains true if the hypotheses(*) are replaced 
by 
(**) wont) P(t) eB(h,%) (r= 1,2, ..,k) 
and summability | R,P (àn), k | is replaced by summability | R, P(n) k’ | for every 
k'k. 


A 2. On the Absolute Nörlund Summability of a Fourier Series. 
T. Patr, Allahabad. 


1. Let Zan be a given infinite series with tho sequence of partial sums {Sn}. Lot 
2 a {pn} be a sequence of constants, real or complex, and let Pn = po + pı +.. +n 
The sequence-to-sequence transformation 


n 
n= ya (En Æ 0) 


v=0 


defines the sequence {t,} of Nérlund means of the sequence {Sn} generated by tho 
sequence of coefficients {pn}. The series Sup is said to be summable | N, pp | if {tn} 
is a sequence of bounded Variation. 


2, Let f(t) be a periodic function with period 27, and integrable in the Lebesgue 
_ senso over (—7, 7). We assume, without any loss of generality, that the Fourier 
of f(t) is 
E (an cos nt-++-by sin nt), 


P(t) = 4 { flett) tft). 


& In the present paper the author establishes the following general theorem 
e g the summability | N, py | of a Fourior series at a point, which includes as 


Pr = (EE) «>0, 


a—l 


| write 


rious result of Bosanquet on its summability | C, a |, a> 0 (Jour. 


London 
. Soc., 11(1936), 11-15). 


orem. If P(t) is of bounded variation in (0,7) and { Pn} is a non-negative, 
to non- increasing sequence such that (t) Prao as NO, (ti) {(n-+ 1)Pn/Pn} is a 


bounded variation and (iii) (2P | ?+1)/Pn} a8 4 sequence of bounded 


n the Fourier series of f(t), at t = w, is summable IN, pn lo 


operty of | C. L | Summability of Fourier Series. 
‘Sri Nivas Buarr, Allahabad. 


ONEC 


| 
| 


Kee p An (t) = 0 (log n)-1-e, e>0. 
ana. 
n 
uô sin 4 u |sin(n-+}u 
| p(u) | 1 aes eTe du=O (log n)-1-e 
o 


S 
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It is woll known that the absolute summabili 
«>l depends on the behaviour of the!function in the 
point under consideration, and thus it becomes a local 
Bosanquet and Kestelman (Proc. London Math. Soc. 
that the summability | C, 1 | no longer remains a lo 
for this failure is that Lebesgue integral 


ty, | C,a|, ofa Fourierseries for 
immediate neighbourhood of the 
property; but for the case e = 1 
(2) 45 (1939), 88-97) have proved 
cal property. In fact one reason 
does not imply any thing more than 
An(t) = 0(1). In this paper author has shown that if An(t) = o (log n)-1-e, e>0, the 
summability | C, 1 | of the Fourier series will become a locaksproperty. Tho following 
theorem has been proved : 


Theorem. If 


as n>» , when O <n <T , then the Fourier series of f(t) is summable [C, 1] at the 
point t = v. 


4, On the Negative Summability of Fourier Series. 


Sari Nivas Bratt, Allahabad. 


We suppose that f(t) is integrable L and is periodic 277, and we denote the Fourier 
series of f(t) by 


o 
Zao + 5 (an cos nt-+by sin nt) 
1 
We write 


P(t) = £{f(e+t)+f@—t)—28}. 


The object of this paper is to extend Young’s criterion for the convergence of Fourier 
series for negative order summability. The following theorem is proved :— 


Theorem. If there is a A>1, such that 


1 
| p(u)du = Of aa 4), as t— 0, 


0 
and 


t > 
| atta? p(w} |= 00, 0 << T, 


0 


, Ve 3 F 
the Fourier series of f(x) is summable (C, — ~ ) to S at the point t = x, 
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5. A Convergence Criterion deduced from Riesz Summability of Fourier 
Series and its Conjugate Series. 
(KUMARI) SuLAXANA KUMARI, Allahabad. 


Let f(@) be integrable L in (—7, 7) and periodic outside this range with period 277. 
Let ; : 


ao 0 
fle) ~ zt E (an cos ng + bn sin no) = S+ È Anl0). (1) 
Neal 1 


t 
$l) = HEHN +f 26}, ball) = jx | Cw) pdin a > 0. 


0 
The following theorem has been proved :— 
Theorem 1. Jf, fora >0, 
x, : l 
5 (i galt) = 0( 1/108 7), 
bad 
as t— 0, and 
t 5 
(ii) | 19t) du = 0) 
z { o RUS 
$ 


(log Nm 


a8 t—> 0, then the Fourier series (1), at 9 = x, is summable (R, e ’ Goi ae >0 


oy Also adding one more condition, namely 


(iii) An(z) > —Kn-1 (log n! zA 


F; _ Analogous results for the suromability and for the convergence of the conjugate 
he Fourier series (1) are also established. 


(KUMARI) Sunaxana KUMARI, Allahabad. 


integrable L in (—m, T) and periodic outside this rango with period 


` 


Thon tk 


Let : poe 


pes cela eS 


pee EE 
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Let 
T(t) = 2{f@+t)—f(z—2)}, olt) = y(t), | 


t 
1 
0g) = TB) f (tu) g(a), B>0. 
0 


Following theorem “has been proved :— 


Theorem 1. If, for -l<a< 0, 


HO t 
@) fw? oma : 
Ju Oar Ldu = 0( inog 7) 
0 
as t— 0, and if 
(ii) an = Y(n"=8), bn = O(n*-6), & > 0, 
then the sequence {n By(x)} is summable (0, «+1), to sum 2 
T 


Putting Z = 0, in condition (i) of the above theorem and taking an additional 
condition, namely the existence of 


m 
ahs 1 
(iii) = f Y(t) cot 5 dt, 
—0 


as a Cauchy integral at origin, the summebility (O, a) of the conjugate series (2) is 
achieved. 

Analogous results for the summability of the sequence {n Ap(x)} and the Fourier 
series (1) are also obtained. ` 


7: On the Absolute Convergence of a Series Associated with a Fourier 
Series. 


R. Monanry and S. MAHAPATRA, Cuttack. 


Let f(t) be integrable in (—7, 7), periodic with period 27 and let its Fourier series 
at ¿= xv bo 


o0 
Zao +2 (an cos ny +-bn sin ng) = AotzAn = 3 An. 


We will be concerned in the present paper with the absolute convergence of the series 
Sn— S : o 5 
r z =, where Sn is the nth partial sum of the Fourier series and S an appropriate 
number independent of n. More precisely a sufficient test has been given for the 
absolute convergence of the series and a converse theorem has been proved. A few 
remarks have been made regarding the interrelation of this series and the Fourier series, 
80 far as their absolute convergence and absolute caesaro summability are concerned. 
CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


4 


Se eee 


nina ret ena rrp 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


6 Proc. 43rd Ind. Se. Cong.: Part TTI : Abstracts 


8. On the Summability of the Derived Fourier Series by Riesz’s Logari- 


thmic Means. 
R. Mowanty and M. Nanpa, Cuttack. 


Let f(t) be integrable Lin (—7, 7) and periodic with period 27 and let 


o o 
f(t)~4a0+2(an cos nt + by sin nt) = a042 Arlt). (1.1) 
1 1 
Then the differentiated series of (1,1) at t = vis TAr 
S S "(1.2) 


5 n(bn cos nv—ay sin nx) = E NBp(x). 
1 1 
We write 


Plt) = H fetitei) sS, S == Sia), 


Ut) = H fe@+t)—f(w—2)], 


g)==9 0, oan), 


fp e 
Olt) = RO [ (c4) ge du , (e > 0), 
t 


Polt) = pi). 


Ialt) (a > 0) is similarly defined, 
It is assumed that g(t) is L in (0, T) and is periodic with period 277. 


Definition. A series 5 OC, is said to be summable by Riesz’s logarithmic mean of 
order K > 0, or summable (R, log n, K) to the sum S, provided that 


Fale) = agape 2 (ees) 0 


nw 


tends to a limit S as w —> œ . 


Then the following Thoorem has been proved. 
' Theorem. If 


T 


lgg (u) NE 
Lae du = o (log 4) » B>o 


a t> 0, then the series C P) is ayers. RriR@ Kenbr-GB\icbtiothtiadkes C, 


eee |, O 


eaae r 
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zy 9. On Strong Rieszian Summability of Dirichlet’s Series 
(KUMARI) PRAMILA SRIVASTAVA, Allahabad. 


Let San be a given infinite series and An a positive monotonic incre 
ig 


of n, tending to infinity with n. Writing ee ee 


(o) = ANo) = Zan 


Ap <u 
and 
r S ) 
AlO) = d (v—n) an r > 0; 
Anw 
We rhe series X ay is said to be summable (R, à, r) to sum S, r > 0 if 


lim AX(w)/o” = S, 
o-oo 


as w—«. It is said to be summable [R, à, r], if also, 


f w| d{ AX (x) at} | = O(a), 


as X—>co, where A is a finite number. And, if A(w)/o" is of bounded variation in 
(A, 0) the series 5 ay is said to be summable |R, `, ai]. 

The theorem stated below is known: Let S=o-- it. 

Theorem. Jf the Dirichlet’s series > ane—\nS is summable (B, à, k), k>0 for S = S*, 
then it is summable | R,, k-+1] for every S such that o > o*. 

In the present paper tho following generalisation of the above is obtained. 

Theorem If Z ane—ns is summable[R, y, k],k>0, for S = S*, then it is swmmable 
|R,\, k| for every S such that o > o*. 

Theorem 2, of this paper gives that the abscissao of summabilities [R, à, k] and 
|R, à, k| aro the same. Theorems 3 and 4 give similar results for summability [R, J, 2). 
In tho end is ostablished 

Theorem 5. If 5 aye—\n S is summable [R, d, kl, l > 0, for S = S*, then itis 
summable |R, l, k| for every S such that o > o*. 


10. Exceptional Values of Meromorphic Functions, II. 
5 S. M. Suan, Aligarh. 


In this paper we prove tho following theorems. 
Theorem 1. Let f(z) be a meromorphic function of finite order P > 0. Then 


() tO <a 
BU re (ja) PSS(a) 


for every a with three possible exceptions, provided 35(a) > 0. 


Gare Tn) qe aa 
SIN) ick in Tra) PESB(@)— 1) 


for every œ with two possible exceptions. 
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(iii) Jf XC) be any meromorphic function (or a constaant) satisfying. the condition 
T(r, P) = o(T(r, F)), then 


Gere T(r) 3 

a4 iene? >W S 

We ro nr, F=) `P 

for every Q. with two possible exceptions. 

t] ; . » 

ji E Theorem 2. Let f(z) be a meromorphic function of finite order. 


(i) If Zla) > 0, 


ee 


cies 


ys te 


oo T(r) 4 
1 ff ho L 
eRe n,(r,x)logr ` Zola) 


— 


for every x, with three possible exceptions. we 
(i) If zla) > 1, 


gees: 


i T(r) 3 
l fie eet 
PEN n(r,x)logr ` Z8ê(a)—1 


=r 


EH for every x, with two possible exceptions. 


Here nı (r, x) otc have their usual meanings. (See abstract of my paper in Math. 


Student 23(1955) p. 70).I also prove more precise relations of the above type for entiro 
functions. 


11. On a Class of completely Monotone Functions. 
£ S. K. Basu, Hooghly. 


Lot P(z) be bounded and (ż.e., non decreasing) in (0, œ) such that 


ice) 


HO) = | ape) 


0 


(1) 


{ aa J™ (t) exists eme! is continuous for all n and ¿>0. The function f(t) thus defined 
the mass function P(x), supposed normalized, is completely monotone. 
_It is known that the functions 


k-i 
no = fya- owp em 1, 8) 


is defined by (1) are completely monotone in (0, oo) (P. Hortman and A. Winter, 


Men 76(1954), 199-206). ‘The object of the present paper is to consider 
ties of the class of functions S(t). 


SansB Ram MANDAN, Khargpur. 


A 


mee of the elegance of Grassmann’s metho 


ds resulting into 


EE 
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with the second tetrad, we come back 
their corresponding allied elements ar 
centres of the two conjugate tetrads are collinear with their 


Analogous results hold for two conjugate pentads, hexads ete and, in general, for 
ži >, 


two conjugate n-ads. 


13. Trilinear Harmonic and Biharmonic Functions for Elastic and Fluid 
„Flow Problems. 
B. R. Sera, Khargpur. 

a Physical problems with rectilinear boundaries occur in Elasticity, Fluid Machanics, 
Eletiricity and Magnetism and other allied subjects. They are solved either by a semi- 
inverso method or with the help of conformal transformation. The semi-inverse 
mothod assumes a solution of the field equations and then it is shown it satisfied 
the boundary conditions. For example, even to-day in all text books on Elasticity 
and Hydrodynamics the torsion problem (or liquid in a rotating cylinder) for an equi- 
lateral triangular section is solved by assuming the harmonic function A (#3— 3ay2)with- 
out deriving it from the boundary condition. For triangular and quadrilateral boun- 
daries tho use of trilinear coordinates directly gives a number of known and unknown 
results. If «, £, y ave the trilinear coordinates, the sides of the triangular section are 
a= 0,8 =0,Y=0. For quadrilateral sections the sides can be taken as 

a=0, B =0, = 0, la + m B -iny =0, 
For tho torsion problem we find that the stress function for an equilateral section is of 
the simple form 48y, A being a constant. In like manner we get a number of results 
for quadrilateral sections. For transverse vibrations of an equilateral membrane of 
hoight % the transverse displacement w is found to be of the symmetrical form 


w= A l sin. (mB —ny)+sin (my —nfB)-+ sin (my —na)--sin (ma—-nuy) 
L (ma—nB)--sin (mB -na | 
m = 2ryjh, n = Ars/h, (1) 
A being constant and r,s, any integers. . 


This result holds good for the transverse vibrations of simply supported plates as 
Well. Similar results ave obtained for a number of other triangular membranes. 


l4. Stress Concentration of an Isotropic infinite thin Plate with a Parabolic 
boundary under prescribed displacement on the boundary. 
D. N. Mirra, Khargpur. 
Stress functions have been oxpressed in terms of two analytic functions Q(z), o(2). 
The equation giving the displacement in terms of these analytic functions has been 


transformed into an integral equation, the boundary of the plate being mapped con- 
formally on a unit circle. ‘The said analytic functions are obtained by solving the above 


integral function and its conjugate. 
15. The Method of Wiener-Hopf in Elastie Problems. 
GuyapHar PARIA, Khargpur. 


A procedure has been given to show how the method of Wiener-Hopf for the solu- 


tion of non-homogeneous integral equation cau be applied to determine the stresses 
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in a thin olastic plate of infinite longth but of finito breadth, due to non-homogonous 
loading conditions on the boundary. Tho results are exprossed in integral forms. 


if 16. Further Problems of Elastic Plates containing Circular Holes. 
ie A. M. Sen Gupta, Ranchi. 


In this paper, tho influence of Stresses around a Circular Hole in a semi-infinite 
5 Plate subjected to two equal and opposite couples M, applied to its straight odge at 
two points at a very small distance “b” apart, the axes of the Couples being norma! to 
the Plate, is discussed. 


@ _ 17. On the Stresses in a Composite Truncated Cone due to Shearihg 
Stresses on the Curved Surface 

i Sise CHANDRA Das, Chandernagore. 

Solutions have been obtained for the problem of a truncated cone reinforced by 


$ 
t 
i another cone with the samo axis but of a different material when the outer curved sur- 
f faco is under uniform shearing stresses. The particular type of applied stress discussed 


in tho paper develops due to frictional forces that cause the twisting of tho solid about 
its axis. 

The problem under investigation is a more general one than that of a circular com- 
posite cylinder which has also beon solved by the author recently. (Proc. of the Ist 
Congress on Theoretical and Applied Mechanics, I.I.T., Kharagpur) 


18. Note on the Stresses in Twisted Composite Spheres. 


Ststz CHANDRA Das, Chandernagore 


In this paper solutions have been ‘obtained in the case of composite concentrated 
spheres when it is twisted by terminal couples. 


19. Stresses in a Rotating Disc bounded by two Confocal Parabolas. 


oO 


B. B. CHATTERJEE, Jadavpore 


An attempt has been made here to find stresses in a rotating disc bounded by two 
y confocal parabolas. The method of solution given by Stevonson( 1943) has been made 


o of. Tho peripheral stress has been worked out at points of interest. 


Finite extension of an Aelotropic Hollow Cylinder. 


J. RAMAKANTH, Hyderabad-Deccan. 


i -section subjected to 
n was solved by Seth. B. R. (1945) when the material had hexagonal 


ig problem for a hollow cyliner has not yet been Isolved. In this 
i extension ofa right circular hollow-cylinder of rhombohedral 
j solution in coverging power series is obtained for the 
a merical values of tho constants involved in the 

of Beryl. 


as eran can aoe 


x 


* 


eee te a a 


 __ 
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21. Propagation of a General Type of Disturbance along a Uniform Trans- 
mission Line. 


BIBHUTIBHUSAN SEN, Jadavpur. 


In this paper the method of Laplace transformation has been 


used to deduce the 
condition for the existence of ‘distortionless” 


waves in a uniform transmission line 
when general typos of disturbance other than those having purely sine or cosine forms 
are propagated along it. 


22. On the Application of Schwarz Formula in Hydrodynamical Problems. 


Kamint Kumar De, Calcutta, 


Schwarz -Formula has been applied to find the stream function for motion of non- 
viscous fluid in the presence of a cylinder whose cross section is of a general character 
in the case of shear motion. For this purpose region outside the cylinder is mapped 
into region insido a circle of unit radius. Then with the help of an Extension of Blasius 
Theorem by the author (Bull. Cal. Math. Soc. Vol. 45 (1953) pp. 121-124) the force exerted 
on tho cylinder has been calculated. From this general case force exerted on cylinder 
of elliptic cross section, an equilateral triangle with rounded corners, a square with 
rounded corners have been deduced as particular: cases. The moment also has been 
calculated and in that connection we como across a case of considerable interest. 


23. Slow Viscous Drag. 


Y. D. Wapuwa, Khargpur. 


Seth has shown that slow viscous motions of a liquid can be obtained by superpos- 
ing on the corresponding perfect motion a motion due to concentrated force. 
This force thas been shown to bo the drag suffered by the solid. The method, however, 
needs a slight modification to include cases in which the velocity potential V of the per- 
fect motion is not of the form 2/(£), where £ = constant represents the solid boundary 
in orthogonal curvilinear coordinates. This modified form of the principle is applied 
here to find the drag on an infinite cylinder moving slowly through a viscous liquid 
when the cross section of thé cylinder is 

i) a lomniscate of Bernoulli 
ii) a cardiode 
iii) an epi-cycloid. 


24. The Stability of a Spherical Bubble in Non-Newtonian Liquid. 
M. K. Jar, Khargpur. 


This stability of a spherical bubble in non-Newtonian liquid is gee: by es 
ducing the second order terms in the stress-strain velocity relations of c apa y- 
drodynamics. We show that tho deformation will be stable or unstable eternal 
tho bubblo is collapsing or growing and further more we show that these results also 


hold good for viscous liquids. 


25. On a StaticSolution of Field Equations in Einstein's Unified Field Theory. 
N. N. Guosu, Calcutta. 


Bene ii ee osc 
Tho paper is concerned with a static solution of fiold equations in TORN s unified 
field theory. Using general indices k, m, n, Linstoad of 1, 2, 3, 4, the symmetric compo- 


: mmetric tensor field gun 
nents S and the anti-symmetric components a of the nonsymm, Gu 
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considered in this article are represented by Skk, Smm Snn Si hls Uk» Gmn» tam Where 


Skk, Si, apl are functions of xj, only and Smm, Snn» mn are each expressible as products 
of a function ofa; and wm. On solving the relevant field equations there appears 
a parameter k in the process which can take positive, negative or zero values yielding 
three types of solution. It is found that the usual spherically symmetric solutions, 
considered by Bonnor, result when k is negative. The other two types (which are not 
spherically symmetric) are also considered and general solutions have been obtained. 


26. On Some Isotropic Solutions for the case of Fluid Sphere 


in Relativity. 
R. V. Waeu, Poona, 


For a line-element of the form, viz. 


ds? = H(r, t)dt? —F(r,t)(ur2 +72d92 +-r? sin?9d¢*), rey a(t) 
one important solution amongst others is found using the condition of isotropy in the 
form, 

LY 4. Yoy? = 0 tit) 
do? : í 


where, y = FÈ. It is given by 
y = (mio)? i .. (iii) 


when ¥(¢) = —6. This solution applied to the case of fluid sphere whose radius at the 
epoch ¢ = T is given by an equation of sixth degree yielding 


(M+R?) = 24 so (tke) 


Here M = (m),.7 and A = (a), the total onergy of the fluid sphere is also found 
to be given by 


(Byer = TAM (8M—32A)(/24—M)} ane) 


27. Homologously Contracting Stars passing through Equilibrium Confi- 
gurations. 


G. BANDYOPADHYAY, Khargpur. 


Complete investigation of different cases under which a gas sphere with power 
law of opacity and generation can undergo slow homelogous contraction was under- 
taken in a previous paper (Proc. Nat. Inst. Sc. Ind. Vol. 14, 1948, pp. 29-43). This 
investigation is a continuation of an investigation (Thomas 1930) and ea ile om the 
mathematical difficulty which appeared in the work. Investigation of cases where the 
laws are other than power law has also yielded some result (Abstracts. Indian Science 
Congress Mathematics Section 41st. Session, 1954, abstract No. 13). 


An important question which arises in conection wi i 
th such igation is ‘ 
Foret re. D ian ns Investigation is “what 
r e needed in order that the dynamical configurations at different 
epoch are the same as the statical configurations with changes in the values of the 
j CRE R 
parameter’. This investigation was done along with the previous investigation where 


only power law was considered. The analcgous discussion under wider law has beon 


undertaken in this paper, 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


ee 


Dia oaaae 


BAT 


Jats pee e RR 


O SC“ 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


SECTION OF STATISTICS: 
Prsident : Pror. K. NacaBnusaanam, MiA., Fil. Lic., D.Phl. 
Abstracts ` 
DISTRIBUTION: THEORY 
1.. A Bivariate Beta Distribution 


A. M. Gun, Calcutta. 
Let v, and wg be distributed in the bivariate norma! form with mean vector (0, 0) 
Moe (2 
and covariance matrix ( pi ) 


Suppose furthor that (via): (2 X n) are n independent, random observations on 
n n 

the two variables. Then 2 2102, a %3q/2 are each a gamma variable with para- 
meter x/2. This fact and its multivariate counterpart were utilized by Kibble (1941) 
and Krishnamoorthy & Parthasarathy (1951) to get bivariate and multivariate analogues 
of the gamma distribution. Since the ratio zı/ (zı + Za), where zı and z, are inde- 
pendent gamma, variables with parameters, a, and a, respectively, is a beta variable 
with parameters (a,, @,), we can, taking Kibble’s mothod only a step further, obtain 
a bivariate beta distribution. This has been dono in this paper, avoiding, however, 
the method of characteristic functions. 

Incidentally, for the gamma distribution tho following reproductive property has 
been shown to be true: 

Tf (Y Ya) and (y'i, y’2) be distributed in the bivariate gamma form LED TE 
meters (a, P) and (b, P) respectively, then (yi+¥'1, Yaty’,) are also so distributed 


with parameters (a + b, P). 


2. Distribution of the ratio of logarithm of any one of the ranges of samples 


from rectangular population to the sum of the logarithm of each of 


them 
D. N. Lat and D. MISHRA, Patna. 


In this paper tho distribution referred to in the title has been Bee ee 
the probability that the largest of these ratios will exceed a e E its eh tok 
suggested that this can be used for testing the homogeneity of the samples. 


3. On Ranking Parameters of Scale in Type-III Populations 


K. ©. Szat, Calcutta. 


cal application is formulated for selecting” 


+e E Q eas racti i 
A decision procedure having easy P IIT Populations a group containing the. 


from a given number of Pearsonian Type: 
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population with the smallest parameter of scale. It is shown ppa the Ea 
procedure has many desirable properties and is applicable to a wide variety of problems. 


i ESTIMATION & TESTING OF HYPOTHESIS 
Len 

| ait 4, On testing simple hypothesis 

i B. R. Buar, Dharwar. 


With the usual notation, inside a best critical region to test 69 against 61, We 
have P (E| 61) > K P(£|6.). If this corresponds to an inequality F > Fo, where 
F and Fo do not depend on 6;, then we have a U.M.P. test. Under the usual HORS 
tions of continuity and derivability of P (Z|@), U.M.P. test doos not exist, and it has 


| i been proved that a one-sided U.M.P. test always exists, the test criteria being given 
tH Meee io: dl ( P(\E\6) , If P(#|@) is a one- 
by the distribution of F = ~“ (eek (00 < 0’ < 41). ( s 
l 7 do \P(E]|00)/ 0=0' i 
f valued function of @, then F is also a one-valued function of 6, and the boundary 
of the b.c.r. is given by F = Fy, which amounts to @ = 6o. Further, it is possible 


i to prove that one-sided U.M.P. test does not exist for a simple hypothesis involving 
more than one parameter. 


5. Method of Matching used for the Estimation of Test Reliability 
P. K. Boss and S. B. CHAUDHURI, Calcutta. 


In this paper a new method has been Suggested to estimate the reliability co- 
efficient of a test. According to this method a test is first split up into a number of 
parallel sub-tests on the basis of the difficulty values of the test items. Cochran’s 
@Q-test and Wilks’ Lmve test have been applied for the purpose. 
been established as to the mean and variance of a sub-test and 
any two sub-tests in terms of the difficulty values of the test items 
clusions have been made on the basis of these results. 
for multiple test length is applied after calculating the rel 
The conditions imposed for the successful application of 
and are very often satisfied in the actual field of work. T} 
the other well-known methods and it has been shown that 
the other ones. Comparison between 8 
discussed. An illustration has been 
mated by various methods. 


Some theorems have 
covariance between 


and necessary con- 
Spearman-Brown’s formula 
lability of a singlo sub-test. 
this method are very mild 
his has been compared with 
this is decidedly better than 
plit-half and split-multiple tests have also beon 
given comparing the reliability coefficients esti- 


6. On some aspects of testing multiple hypotheses 
K. ©. CHANDA, Bombay. 


Attempt has been made in this paper to consider tests of multiple hypotheses about 
an unknown parameter ọ in a certain otherwise known probability function, of the 
type (6) = 0 where ¥(@) is an arbitrary function of 9 a 
the equation ¥(@) = 0 has a finite number % 
_ tests have been constructed which are respectively equivalent to the most powerful 
and uniformly most powerful unbiased tests of Noyman Pearson. Further details 
have been discussed for the special caso when tho distribution is of 
type. 


nd where we assume that 


of distinct roots 91, .... Ok. Two 


the exponential 


e . 
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7. A Note on the Estimation of True Scores 


S. D. DUBEY, Khargpur. 


The problem of estimating the true score of an individual when several examiners? 


marks are available has been studied by Hartog, Rhodes and Burt in thoir work, “The 
Marks of Examiners’ (1936). Earlier F. Y. Edgeworth (1888, 1890) also studied such 
a problem but ho does not appear to have given any expression for the estimation 
of true score, Some of his ideas were illustrated by Rhodes (1936) who did not follow 
Edgeworth’s approach but proceeded to obtain a new estimating formula. The method 
proposed by Rhodes does not appear to be satisfactory, especially as it involves, apart 
Ja from lengthy approach, unwieldy expression for the error variance. The computation 
| required is also considerable when number of examiners is large. The method suggested 
by Burt in the same work seoms to be in no way simpler. 


In this note is proposed a new method of estimating true scores of individuals in 
such situations. ‘The formula leads to a simple expression for the error variance requir- 
ing considerably less amount of computation. The estimated true scores of candidates 


by the present approach appear to possess minimum variance compared to those of 
different methods of estimation. 


| 8. Economic centering of machines in cases of non-normal variation 
| A. K. GAxEN, Khargpur. 


In this paper economic centering of machine has been studied on the assumption 
of non-Normal variation of the quality characteristic of tho manufactured articles. 
Tt is interesting to find that for a slightly asymmetrical population economic centering 
is possible at two different positions, that for moderate departures both in tho skewness 
and kurtoris of the parent distribution there are more than two different adjustments. ` 
} Centering at a unique value is possible only when perfect normality of article measures 
| is assurred. The deviations of tho calculated points from the mid-tolerance valuo 
| are found to bo large for slight irregularity of tho distribution even when une cost of 
| re-work equals that of scraping. The estimating equations havo beon dorived and 
| an oxample has beon worked out. 


9. Use of technical heights of jute-plants for the study of manurial effects 
| on fibre yields ; 
x N. ©. Giri, Barrackpore. 


j 
! Application of manures increases the fibre yield and the bee eee a ae 
| crop. High positive correlation exists between yield and technic! aS > h ; 3 
| the difficulties for the extraction of fibres, an attempt is made e eae ce 
| bility of using technical heights for the study of manurial effects on a ro ve een 
| distribution of technical heights is found to be non-normal skew. Proper X p ‘ 
| for using analysis of variance technique in testing the effect of mona ae oa a 
k i height is mado. As it appears to be a laborious job, pee oe ae 
| Samples and 2 samples are performed on this BIN eae : he ee E 

that the manurial responses on yield and technical boight H of oe = te por 
| yields of jute plants can bo estimated from the technical heights by 

regression. 
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10. Further contribution to the theory of a non-parametric test | 


A. R. Kamat, Poona. 


In a previous, paper a 
‘that the two given samples come from populations with equal means and equal dis- 


-non-parametric test was proposed to test the hypothesis | 
‘The test was based on ranking the: observations of the two samples taken 
| 


persions, 
together and the test statistics proposed was Drm = Ra—Rin-+m where Rn, Ry are the 

ranges of the ranks assigned to the two samples which are of sample sizes m and n i 
respectively. In this paper moments of Dn,m are found and the limiting distribution | 
of Dnm is studied for large m, n with the help of theso moments. Tho limiting dis- l 
tribution of Dy, is not normal. Tho symmetrical case m = n is studied in more detail. | 


Tay 


If the means of the populations are equal, Dn.m will pick out differences in dis- 
persions provided the shapes are similar. If the shapes are not similar, it may pick 
‘out differences in dispersions as well as shapes. A small difference in population means 
does not affect the test very much but otherwise tho difference in means will render 
tho test ineffective. Empirical comparison with the F-test shows that although for 
normal samples the F-test is superior, for samples which are not normal the D-iest 
compares well with F-test. It seems that it is better than the test proposed by 
Rosenbaum in 1953. 


Approximation by a power of y? 
her th A. R. Kamar and Y. S. SATHE, Poona. 


__ When thore is a slow-moving trend in the mean, various estimators based on the 
i second variate differences have been suggested and studied by Von Neumann 
nd a oby one of us. While these estimators are useful when the variability is to be 
TA stim ced thoy cannot be used for testing two estimates of variability ante) no exact 
bution of any of these estimators has been found, Recently Cadwell (1953) has 
power of chi-square to approximate the distribution of tho range and the mean 
; We are using the same idea to approximate the distribution of estimates 
the first or second differences. In this paper we try to fit a power of chi- 


one of these esti "3 vi aye ; 
x bee s anatorsiviz koai nog ~ (i—i)? and we find that the 


ood and botter than the type VI Poarson curve suggested by Von Neumann 

l that ‘the same power of chi-square can be used over a wide range of sam slc 

hence test procedures corresponding to F-Tests, to test tho en een of 
50 i aviability based on §?, can now be adopted. ; ’ 


clude saltus part also are con- 
aes 


f the s 


Of me 


a) 
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13. Study on the estimation of Fibre yield 


S. N. SeN and N. C. Girt, Barrackpore. 


In the estimation of fibre yield, both experimental and no 
involved in the successive measurements at the post-harvest op 
difficulty in getting the truo effect of treatments, 
estimated from green weight by both ratio and regre: 
mate is found to be no less efficient th 


n-experimental errors, 
erational stages, create 
The fibre yield can easily be 
ssion methods. Tho ratio esti- 
an the regression estimate since the relationship 


A S, an A 
P=R 3, holds good. The ratio R = Zy/Zxv is also a consistent estimate. Non- 


A 
parametric test over the ratio (R) shows that due to changes in the manurial treat- 
ments there will be no change in R. Tho test for tho equality of the regression co- 
efficients of fibre yield on green weight as calculated from different samples treated 
with different manures also indicates this constant behaviour of these estimates. The 


fibro yield can efficiently be estimated from the green weight by the ratio method. 


DESIGN & ANALYSIS OF EXPTS. 


l4. Comparison of the Means of k Normal Populations with the Mean 
of a Control 
P. K. BHATTACHARYYA, Calcutta. 


There aro (k-41) normal populations mj: N( + 8j, o°) j = 0, 1.. k; 8o = 0(# and 
o° aro known and §; are unknown). A population 7j (j 0) is said to belong to the 
group Gi, with respect to To if §j> 6 (a given positive quantity), to the group G, if [agl 
<6 and to tho group G3 if § j<—6. The problem is to allocate each of the k populations 
71;...7 to one of these groups. Samples of equal size are taken from 7,,...7, and a 
class of decision rules D,(\) defined as follows is considered. 


Include mjin G, if vj HN 
NEE Gif jap = | 
A Gif w—-k<—), 


Where æj is the sample mean from mj. \ is then so chosen that the mi pe 
bability of correct decision with D,(\) is greater than that with any other DX ). , o 
hich tho total number of blocks are divided into 
In each block of the jth set one 
A decision rule D,(X) simi- 


unknown # a design is considered in w 
k sets, each containing the same number of blocks. 
observation is taken from each of mo and Tj, J = Ui be A M a 
lar to D,(\) is based on tho best linear ostimates of the 578 from these o 


, wa inci ove. 
the optimum value of à is determined with the same guiding principle as ab 


15; Simplified Analysis of Singly Linked Blocks 
K. R. Nam, Dehra Dun. 


o block design having the parameters v, k, T, b, 


i loti 9 
The dual of a balanced incomp a dalled! a aka biboke!® E OPE 


à can, in tho language of Youdon (1951), 
3 
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of blocks of the dual design will have à treatments in common. When \ = J, the dual 
is called Singly Linked Blocks. 8. S. Shrikhande (1952) and P. M. Roy ( 1954) indo- 
pendently showed that singly linkedblocks are p.b.i.b. designs with two associate classes. 
R. C. Bose and Shimamoto (1952) had simplified the steps in the analysis of the general 
class of two-associate p.b.i.b. designs. But this simplification does not naturally go far 
enough when special types of two-associate p.b.i.b. designs such as the simple square 
lattice, singly linked blocks ete are separately considered. The purpose of this paper 
is to give a specially simplified method of analysis for singly linked blocks. The method 


is illustrated on real experimental data. 


16. px(p—1), (p—2)-ple Rectangular Lattices 
P. M. Roy, Calcutta. 


A simple general method for the analysis of p x (p— 1) rectangular lattices has been 
dealt with in this paper. Simple procedure for the estimation of the variances of the 
varietial differences has also been indicated. In particular p X (p— 1), (p—2)-ple rect- 
angular lattice (when a complete set of px p orthogonal latin squares exist) has been 
analysed. Expressions for estimating the variances of all the six types of varietal 
differences in which all of them fall have been worked out. A suitable association scheme 
for the identification of the type of a varietal difference has also been given. 


TIME SERIES 


17. On a new method of trend-elimination 


B. R. Buat, Dharwar. 


The effect of the classical method of moving averages or moving arithmetic means 
on trend, seasonal and random components, under additive and multiplicative models 
has been compared with the method of moving geometric means; and tho latter seems 
to pe better as a representative of the trend than the former, when it is exponential 
or, in general, steep. This can be illustrated with the help of a few artificial examples. 


18. Cyclic trends in the thermal character of the atmosphere 
P. JAGANNATHAN, Poona. 
The march of temperaturo of the atmosphere is to a largo extent a systematic osci- 


2 MG repeating practically in a similar manner year after yoar. For representing this 
_ stationary oscillatory process, a suitable mathematical model is: <a 


ae 


Re 


u 


ii . (2arrt 
T= T+ 2 arsin (F i Pr) 


Be) 


i Bebesonting the atmospheric temperature at any time ‘? of the year, T, the mean 
: Tannnal ISON ARTE P tho period (here the year), uz, Py, Uy, Pa ObC., are the Hie tades 
oe ase angles in respect of the annual, half-yearly etc. waves. ' 

2 he annual and the half-yoarly oscillations in the mean temperature of air at 


et above ground level at 167 meteorological stations in India and neighbourhood 
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oscillations on the location of the stations have been deter 
tions for representing the components of the oscillations as a 
longitude and elevation have been derived. The fit of thes 
found to be fairly good, the correlation between the actual 
being of the order of 0.8 to 0.9 generally. 


mined, Regression equa- 
linear function of latitude, 
e representations has been 
and the calculated values 


The significance of the gradients with respect 
to the positional co-ordinates has been discussed. 


19. Study of Topographic Models by the Autoregressive Schemes 
S. N. Sex, Barrackpore. 


The correlogram approach is found to be helpful in determining the trend of soil 
fertility in any topography. Whether the trend in soil fertility is more pronounced 
in horizontal or vertical direction may be observed by calculating autocorrelations of 


different lags in both the directions. Small sample and large sample tests are performed 
for testing randomness of the field. 


To study the behaviour of the trend in the soil fertility, different autoregressive 
stationary models are assumed for the one dimensional field. The auto-correlation coe- 
ficients found out from the stochastic models deviate from the empirical values 
especially for distant lags. The structure of the correlogram depends more upon the 
empirical auto-correlation coefficients than upon the underlying stochastic models. 
These deviations depend upon the assumptions regarding the errors of observations. 


The empirical relationship between lag (L) and the corresponding auto-correlation 
coefficients (rz) is verified as: rz = Ke—là|L where y & à are suitable constants. 


' For certain topography, the relationship rz = a+b log (L+c) is also found to hold. 


Further work with different models is in progress. 


SAMPLE S RVEYS AND APPLICATIONS 


20. Effect of state irrigation on total irrigation in Uttar Pradesh 


A. P. BHATTACHARYA, Roorkee. 


Irrigation from various sources, such as lakes, open wolls, reservoirs, canali a 
bankments, otc. has been extensively practised in Uttar Pradesh from times eee 
rial. But it is only since about a century that state-owned emel stato ee a 
and storage reservoirs came into existence, and the area irrigated from t “a e 
managed sources has beon designated as state irrigation. An attom pi has E m ; 
in this paper to investigate how far state irrigation was effective in materially aug 


. : a} + u- 
Menting total irrigation (which means the total area under all forms of irrigation, incl 
ding state irrigation). 
It was found that the effect of the introduction of state irrigation in ba ae 
. o i i = $ ue 
Was a significant increase in the total irrigation, particularly in Be = ae ae 
U.P., where state irrigation is mainly concentrated. It has a tremendous effec 


eon th 8, 
plementing and not supplanting irrigation from other ara 
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21. On the method of overlapping maps in sample surveys 
Drs Ras, Calcutta. 


In multipurpose surveys involving the estimation of several characters, it is usually 
found desirable to select the units with one set of probabilities for estimating one group 
of characters and with a different set of probabilities for estimating another group 
of characters. An important problem arising in such a situation is that of designing 
‘a suitable selection procedure so that the samplo units for the two types of enquiry 
are identical or near to each other. It is shown that this is a problem in linear program- 
ming. Labhiri’s serpentine method, which is the same as Dantzig’s basie solution, 
is proved to be optimum in a certain sense. Keyfitz’ problem (of selecting units with 
different probabilities at two successive occasions to maximise tho probability of identi- 
cal units) and the problem of Goodman & Kish (viz. selecting a pair of units, one from 
each stratum, such that the probability of selecting certain type of pair is maximised) 

are solved as particular cases of the general problem. 


22. The concept of a Super-population in Sampling from Finite Popula- 
tions 
M. V. JAMBUNATHAN, Mysore. 


The calculation of the variance of the estimate obtained from a random sample 
drawn from a finite population involves tedious algebraic work, and soveral writers 
have suggested the concept of an infinite super-population of which the given finite 
population is to be regarded as a random sample. By this device, the required sampling 
variance is related to the infinite population as a result of which tho computations 
become comparatively simple. The object of this paper is to make a systematic study 
OF the application of this method to various sampling plans such as simple random 

_ sampling, stratified sampling, bivariate sampling, stratification after sampling, etc. 


t7 
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SECTION OF PHYSICS 


_ President Dr. B. Perers, Ph.D. 


Abstracts . 


1, NUCLEAR PHYSICS AND COSMIC RADIATION 


1. An Absolute Method for the Determination of Absorption Cross-section 
of ‘Thermal Neutrons 


N. K. Ganauty and A. M. Guose, Calcutta. 


In view of the reported conflicting values for the thermal neutron cross section 
for boron, which is used as a standard for all slow neutron absorption experiments, it 
is desirable to develop an absolute method for thermal neutron cross-section determina- 
tion. The present method has been developed to meet this requirement. The method 
is based on the principle that in’a ‘poor’ geometry experiment in which source is sur- 
rounded by a spherical shell of absorber, the number of neutrons actuating the detector 
is independent of the scattering by the absorber. In applying this principle to practice 
correction must be made for angular emergence of the neutrons from the moderator, 
which is used to slow down neutrons. Tho following expression has been finally derived 
for the transmission of neutron through an absorber 


a 1 
y= | wep (we SN dae | cog (az) dex 
5 0 
where f = a ; o =thermal neutron absorption cross-section ;N = Avogadro’s 


* 


Number ; pP = density and M = molecular weight of the specimen; S(x) = path length 
through absorber at an angle cos-1 g ; 


m I 2 


(x) = “E | Ty tan y 
0 


2(1-+a)* 


The method was employed to determine thermal non ron Cap lu of NaCl, using 
indium foil as neutron detector. ‘The beta activity induced in indium was counted by 
a scintillation counter. To isolate the effect of thermal neutrons from epitnomal 
ones, the usual cadmium difference technique was employed. Tho final ewo obtained 
is 29.0+1.5 barns, which agrees with previous determinations by CEM oe 
Coefficient method. Tho principal source of error in tho prosent experiment ae R 
interfərence by epi-thermal neutrons. Experiments are now in progress to elim 
thisinterference and thereby improve the accuracy of this method, 
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2. Characteristics of Reactors producing uniform Power throughout the 


active Volume | 


i S. B. D. Ivencar and G. S. Mant, Bombay. 


The basic equation on one group approximation for an idealised reactor (a homo- 
geneous reactor with pure U235 as fuel) with non-uniform fuel distribution is obtained, 
and is seen to be of the Schrödinger type. The uniform power condition yields for tho 
shape of the “potential” in the Schrédinger equation, the inverse of the ground stato 
wavo function. The criticality conditions for such reactors are obtained from normali- 
sation of the “potential” at the origin. Expressions for fuel distribution and criticality 
condition for spherical and cylindrical reactors with reflectors are given. The case of 
more practical type of reactors is discussed. j 


3. Angular Distribution of Pion; in High Energy Nuclear Events 
i InpErgit Swen and F. C. AvLucK, Delhi. 


The limitations of perturbation approach for handling Yukawa processes aro well- 
known. Recently, Fermi has explained the multiple production of mesons in an extreme 
sæ relativistic nucleon-nucleon collision from considerations of statistical oquilibrium. 
The energy of the colliding nucleons is assumed to concentrate for a while, in a volume 


of radius equal to the pion Compton wave-length, which as a consequence, attains a 


K 

i very high temperature. A number of reactions are triggered off, and equilibrium 

is attained by the production of a pion shower, having the appearance of a narrow 
double-cone in the cantre-of-mass system. Fermi’s distribution is in excellent agree- 

; ment with the experimental results. 

y 

(4 In Fermi theor: 5 i t i 

4 y the volume of the ‘hot spot’ is assumed to be independent of the 

4 impact parameter of the collision. 


logical situation is to consider, following Bhabha, tho ‘hot spot’ as consisting of two 
over-lapping pion-clouds. Thus in our case, the volume which is suddenly loaded with 
energy, becomes a function of the impact parameter of tho collision 
thermodynamical analysis of this region in phase-space, 
bution of pions in the centre-of-mass system, 
sion of impact parameter P, 


Making a detailed 
wo get for the angular distri- 


} 
N 
| 
| 
| 
f 
j 
| 
| 
This is too drastic a simplifying assumption. A more 
| 
| 
| 
| 
produced in a high energy nuclear colli- | 


ee ee l „lten 2 | 

where ; ; 
y H= fa —fo 
ee ONE?) a (0? 1), pail Vlg / eat 
Tita Fae pata ae? >] 
7 B(1—B2 ; 

4 f -31 or (1-+.4)-3/2 
and 


(5 = p2(1—B2), p= p/I—Bi 


b 
|4; P=BR, ¢= JÈ 


gel other symbols have the same meaning as in Fermi’s pa er, 
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d 
ads to a double-cone in the centre-of mass system as required 
In the particular caso of a head-on-collision, or in the other 
extreme caso of an edge-on-collision, our results exactly reduco to that obtained by 

Fermi. 


This relation also le 


by experimental data. 


4. Nuclear Disintegrations produced by «æ -particles of Great Energy in 
. o? 
Nuclear Emulsions 


M. V. K. Appa Rao, R. R. DANIEL and K. A. NEELAKANTAN, 
Bombay. 


P An extensive study of nuclear disintegrations caused by a-particles of primary 
cosmic radiation with energies>5 BeV/nucleon, has been carried out. Ina systematic 
survey in nuclear emulsions using ‘along the track’ scanning method, a total of 479 
a-particles corresponding to a total track length of 40.843 meters and 242 interactions 
were obtained. The mean free path for nuclear interaction in nuclear emulsions is 
found to be 16.88-41.08 cms., (66.5+4.2 gms/cm?). This corresponds to an effective 
nuclear radius of rọ = 1.149-++0.037x 10-13 ems, A method using the angular distri- 
bution of shower particles has been developed to distinguish protons that have not taken 
part in nuclear interactions from other relativistic charged particles. Using this method 
an attompt has been made to deduce the proportion of events where 1, 2, 3 or 4 nu- 
cleons take part in interactions. Itis found that in about 50% of the a-induced stars 
{ in emulsions only one nucleon takes part in the interaction while in about 30% all the 
| four nucleons interact. The mean number of nucleons taking part in interactions 


| averaged over all stars is 2.22. A method has also been suggested to calculate the 
j mean freo path for nucleon-nucleon collisions in nuclear matter, A value of 4.7 x 10-13 
Í , à 

| cms., is obtained. 

i 

| 

| 


| 5. Some Evidence for the Non-central Nuclear Forces 


M. K. Banersexr, M. K. Pat, and A. K. Sawa, Calcutta 


A = 6,7 and 14 using a mixture of the Majorana and the Bartlett exchange HOE 

as the central part of the nuclear force and a mixture of the tensor and the two-parti- 
| clo spin-orbit interactions as the non-central part. The strengths of the central and 
| non-central forces were determined by matching tho magnetic moment of the ground 
State of Lis and the spacings of the first two excited levels of the samo nucleus ae 
Same Hamiltonian gave the correct doublet splitting in the case of Pyr but the predicted 
Positions of the other levels were far too low. ‘The correct magnetic moment of the 
| ground state of N+ could only be obtained by changing the strengths of the non-central 
| forces. But even then the ground state continued to be predominantly 18§ state, whereas 
the large ft-value of C14—N14 beta-decay requires it to be a predominantly D-state. 


} 
| 
| Intormediate coupling calculations have been carried out for the polyads with 
| 


t 
H 

i : A : -central force was found to be 
| An interesting result of this work was that the non canis for an ete 
| Necessarily a mixture of the tensor and tho two-particle spin-orbit interac ee a 
4 h 4 16 14 
} 4 of these alone will be able to give the correct magnetic moments of Lif and N14 and the 
n 


correct doublet spacing in the case of odd-A nuclei. 


e ease of ener y level determination 
An extension of the work has been made to the ce D g 
of Bes, 


The Hamiltonian is at present being scrutinised by testing if it can reproduce 
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l the observed properties of the ground state of deuteron, specially the quadrupole 
| moment. 


6. On Neutron Proton Pairing Interaction in Heavy Nuclei 


| S. N. Guoswan and A. N. Saxena, Calcutta. 


The effect of neutron-proton pairing interaction between the last odd neutron 


and the last odd proton in the outermost neutron and proton shells of a nuclous has 
been demonstrated by the last neutron binding energy and the last proton binding 
energy plots in the heavy nuclei. The n-p pairing interaction à has been estimated 
for nucloi in the region Z>82 and N> 126 and it has been successfully used to explain 
the neutron and proton binding energy plots. à seems to decrease with increase in the 
differonce between neutron and proton numbers in the outermost neutron and proton 
shells respectively for nuclei in the region of Z>82 and N> 126. 


Í 
4) 


f 7. Setting up of a Spin-Echo Apparatus 
B. M. Banzrszn and S. K. Guosu Roy, Calcutta. 


ameo A pulsed r.f. generator together with a Bloch Head has been set up for the study 
of spin-echo signal. 


$ 
? 


8. Measurement of Relaxation Times with a Nuclear Magnetic Resonance 
Apparatus 


B. M. Banzrswe, T. P. Das, D. K. Roy, S. K. Guosn Roy and 
~ T. Gaos, Calcutta. 


; S comparative study of different methods of Measuring Relaxation time of liquids 
12S eon pade: Actual data for various liquid compounds have been determined by 
Purcell’s technique and also by Autodyne technique, 


9. Quadrupolar Nuclear spi i i 
ar spin-lattice relaxation Calculati p 
centred cubic lattice E nse oe 


T. P. Das, D. K. Roy and S. K. GHOSH Roy, Calcutta. 


Kranondonk’s method for theoreti 
; retical evaluation of quadr p p i 
lattico relaxation in crystalline solid has been extended to Ta ae ae ate te 


lattice like CsCl. ogy centred: cubis 


10. Spin-Echo Modulation Due to Magnetic dipole interaction between 
a closely interacting pair of Nuclei in Crystals 


T. P. Das and S. K. GHOSH Roy, Calcutta. 


f It is shown that the strong int i 
eract 5 i i i i 
a e ee : Sa between a closely interacting pair of nuclei 
y E uces a modulation of the spin-echo pattern 
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for these nuclei. It is discussed how we obtain information regarding the structure 
of the crystal from an analysis of their modulation pattern. 


11. Spin Echoes in the presence of non-axially symmetric quadrupole 
interaction in crystals 
© 


T. P. Das and D. K. Roy, Calcutta. 


Spin-echo amplitudes for spin I = 1, 3/2 and 5/2 have been worked out in the pre- 
sence of weak electric quadrupole interaction in crystals with non-axial electric field 
gradients. Tho effects of lst and 2nd order perturbation due to the quadrupole 
interaction in causing a modulation of the spin-echo signals have been analysed in 
detail in. comparison with the splitting and shift effects they cause in the steady ex- 
periment. 


12. Stimulated Echo Calculation for Pure Quadrupolar and Strong 
Quadrupolar Weak Zeeman Case in Crystals 


T. GrosuH, Calcutta. 


Mollowing density Matrix Method of calculating spin-echo signal, stimulated echo 
term with three pulses has been calculated for crystals having pure Quadrupolar & 
Strong quadrupolar, weak Zeeman interaction. 


13. Spin-Echo Calculation for three Spin System 
T. Guosu, Calcutta. 


Spin-Echo calculation has been done for a three spin system and thus echo ampli- 
tudo modulation has been obtained corresponding to the steady case dono by Bersohn, 4 


14. Cloud chamber evidence of an S-particle of mass >1100 me 
S. Naranan, P. V. RAMANAMURTY, A. B. SAHIAR, SIDDHESHWAR LAL and 
A. SUBRAMANIAN, Bombay. E, 


In a double multiplatè. cloud chamber arrangement triggered for penetrating ee 
at Ootacamund (7,500 ft: ‘above. soa level), an S-particle of esa aN Me me een 
observed. ‘Tho particle, after traversing four lead plates {16 nS ea gach); Pe 
to rest in the fifth plate and decays into a secondary which penetrates, at least seven 


ini ionisati T ninimum range of tho 
load plates, and enters the next at minimum jonisation. The mix ng ‘ ba 
The lowest mass value for, the S-particle, 


secondary is 145 gms cm? of lead. 
A 7 the secondaries to be & mu-meson 


culated from the secondary range, and assuming 

and neutrino (or neutrinos), comes out as 1110 me. 
SES AAT A STAT Jei with Z>3, in G-5 

15. The Collision Mean Free Path of the Heavy Nuclei with 233, ee Qi 


Nuclear Emulsions : d 
B. M. Anann, Hoshiarpur. 


lear disintegrations produced in a @-5 nuclear 


From a study of the number of nuc ML 
: tracks of heavy nucloi in the. same volume of 


omulsion stack and tho total numbor of 


4 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


26 Proc. 43rd Ind. Sc. Cong. : Part III : Abstracts 


the emulsion, the following values of the collision mean free paths of the heavy nucle 


have been derived. 


Heavy nuclet group. Mean free path in grams per cm?. 
Ain BEBE 82 + 18 
B..6<Z<8 49 + 10 
OR EZ 16 29 +9 © 


16. Some Theoretical Aspects of the Cerenkov Radiation Phenomena 
A. M. Sayrep and B. D. Naa, Calcutta. 


A theoretical treatment of the phenomena of Cerenkov radiation based on the 
classical phenomenological electrodynamics as given by various authors will be discussed 
briefly. A treatment of the problem based on classical relativistic electro-dynamics 
will be presented and discussed. Some observations will be made regarding the quantum 
theory of the phenomena and will be compared with those obtained classically. 


17. Compton Scattering of Light by Electron 
D. Basu and D. P. Surat, Calcutta. 


The Thomson formula for the scattering of light by freo electron differs widely 
from the Klein-Nishina formula, the latter agreeing very well with the experimental 
results. The scattering cross-section in Thomson formula remains constant with in- 
crease in the energy of the photon whereas the Klein-Nishina result agrees with that 
of Thomson at very low energy and then decreasos rapidly with increasing photon energy. 
It is of some importance to know the relative influence of spin and relativity in making 
the Klein-Nishina cross-section so much less than the non-relativistic Thomson formula. 
The Klein-Nishina formula is based on the Dirac theory of the electron which incorpo- 
rates the effect of spin and relativity in a 
from the semi-relativistic Hamiltonian 


limitation that it is not valid for large energy. In this approximation (retaining terms 
up to K32/#3) the total seattering cross-section is given by 


o= o| 1-2524 A aa E x3] 

B 5 pe 4 62 p 

where ¢, is the Thomson cross-section. (K, 
the rest energy of the electron) The first th 
an expansion of Klein-Nishina formula. 


= initial energy of the photon and 4 = 
ree terms agree with that obtained from 


scattering cross-section decrease with increasing 


18. On Pair Production by Fast Electrony 
Prem Kumar, Hoshiarpur, 


= Electromagnetic Cascades recorded in Nuclear Emulsi 
_ 4 view to find the contribution of the Trident process i 
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cade. The mean free paths for the Trident and Pair 


processes have been determined 
in two onergy ranges, 1-10 Bev and 10-100 Bey. ; 


High Energy Ar = 2.01.0; Ap = 1.0+0.3 
Low energy Ar = 4.0-2.0; Ap = 1.340.3 


all measured in terms of the cascade length =3.5 em. in these’ emulsions 
have been compared with those reported elsewhere. 
has been compared with the theoretical pattern, 


‘The results 
The development of the cascade 


19. Scattering and cold neutrons in liquid metals and the entropy of 
disorder i 


K. S. Srnawr and S. VISWANATHAN, Bombay. 


Introducing a varying degree of disorder in Mott's quasi-crystalline model of 
liquid metals, the change in the cold neutron scattering cross-section ‘on melting ix 
calculated. Mott’s calculations of the change in electric conductivity on melting 
have been repeated on the basis of this modified model using more recent data on the 
latent heat of fusion. It is shown that the change in the neutron scattering cross- 
section in lead and the change in conductivity in sodium and potassium on melting 
can be explained if we assume that the entropy of disorder on melting is nearly 0.5R, 
R being the gas constant, That this value is of the right order of magnitude seems 
to be corroborated by self-diffusion data. : : 


20. Criticality Condition and Flux of a Swimming Pool Reactor 


L. S. Kormarr, Bombay. 


Calculations to determine the critioal mass of a swimming pool type reactor have 
been made, assuming a homogeneous, cylindrical core assembly. With an aluminium- 
water ratio of 0.552 and uranium enrichment of 47.1% in U285 isotope, the critical 
mass of U285 is found to be 2.11 kg. Both the fast and thermal flux distributions 
have been calculated inside the core and in the reflector. Unlike graphite and heavy 
water reactors, fast flux is greater than the slow flux in the core and in the centre of 
the core the ratio of fast to thermal flux is obtained as ~3.4. 


21. Variation of Critical Mass of a Swimming Pool Reactor with certain 
Parameters 


B. M. UpeaonKar, Bombay. 


The effect of variation of a number of parameter on the oritical mass of the swimm- 
ing reactor discussed in the preceding paper have been studied : 
(a) Critical mass increases with increase in the age of neutron in the aluminium 
water mixture. An increase of nearly 2% in age produces a 10% change 
in the critical mass. . 
(b) The variation of critical mass with different aluminium water ratios shows 


> a minimum around 0.5, ; : : 
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(c): Instead of water, other reflectors like C, Be, and: BeO have been tried. BeO 
is found to be a better reactor than Be. Graphite lies between Be and water. 
Critical mass reduces to about 1.2 kg. for an infinite graphite reflector on 


all sides of the core. 


92, Some studies of the two Nucleon Interaction 
i M. K. SUNDARESAN, Bombay. 


The integral equation for the scattering of neutrons by protons in the singlet stato 
at zero energy, in the lowest order Tamm Dancoff approximation, has the following 
significant feature. The kernel of the equation possesses always & positive value for 
any value of both of its arguments. Similar kernels have been encountered in the 
theory of meson nucleon scattering and there it was shown that a purely positive 
kernel corresponds to a repulsive interaction, while a negative kernel corresponds to 
an attractive interaction. It appears thus at first sight that the interaction in the 
singlet state in the N-P system is repulsive. However, in the so called adiabatic 
approximation, Levy has established that the interaction is attractive. Thus, it 
appears that the sign of the kernel in momentum space can be misleading: A negative 
kernel always implies attraction, a positive one does not necessarily imply repulsion, 
but it is necessary to investigate its detailed behaviour. 


Clarification of this situation has been obtained by studying Fourier Transforms 
of certain potentials, notably the morce potential. With the understanding reached 
from these examples, the integral equation for N-P scattering in singlet state is solved 
and results are found to be consistent with the postulate of a repulsive core of radius 


4— and an attractive well with Yukawa. form with range— . 
fic 8 ue 


23. À Spin-orbit Coupling in Li? 
est . G. ABRAHAM, Bombay. 


The splittings of levels in He, Lit, and Li? is calculated assuming the perturbing 
force to be the two-body spin-orbit force, 


> >> > 
V = Vm (s, + as) (r1 — 7) X (pi—p,) [fh 


The wave functions used for this calculation are built up from single particle wave- 


vane similar to those gonerally used in the shell model. It is found that the 

: Bae Vin of the spin-orbit force is about 1 MeV for the Lit ground state and about 

a a a ve Het and Lie levels: The results are compared with those of Feingold 
ə tensor force and Inglis on the single-particle spin-orbit force 


24. Vacuum Polarization for particles of Spin 3/2 
i K. K. Gurra, Bombay. 

E Kecuon polarization ‘for particles of spin 3/2 is calculated using the Rarita- 
Sohwinger form of Fierz-Pauli equations for particles of spin 3/2. The result is found 
to be linearly divergent and cannot.be:removed by the technique of charge renormaliza- 


tion, 
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il. APPARATUS AND INSTRUMENTS 
1. Growing of Organic Phosphors for Scintillation Counters: 


RANGALAL BHATTACHARYYA, Uma Basu Roy and SANTIMAY CHATTERJEE, 
Calcutta. 


Scintillation organic phosphors like stilbene, diphenyl and anthracene have. been 
grown by tho dropping melt method in an electrically heated furnace. The melt, 
kept in a glass capsule, is gradually lowered into a furnace where a temperature gradient 
has been maintained. Regulation of current in the heating coils enables the adjustment 

it to proper temporature range. Slow and steady lowering of the melt is effected by means 
of a motor geared down to the requisite speed. In the most genoral case the melt goes 
down through the furnace in about 60 hours. All sorts of mechanical shocks to the fur- 
nace have been avoided by placing the entire arrangement on shock absorbing materials. 
i Jrystals of stilbene and diphenyl upto a diameter of 1” and length 4” have been grown. 


2. High Intensity Radio Frequency Ion Source 
S. K. MUKHERJEE and Nirmat K. MAJUMDAR, Calcutta. 


Investigations on a high intensity proton ion source, utilising electrodeless radio- 
frequency discharge, are described. This is developed to provide a low voltage D. C. 
accelerator with a strong focussed ion beam. High plasma density was obtained by 
maintaining operating pressure in the discharge tube near about 10# and by supplying 
large R. F. power. Special arrangements of probe and focussing electrodes together 
with the application of magnetic field in the vicinity of extracting electrodes, overcomes 
extraction limitation of ion beam and gives resolved proton ion output of more than 
10 ma. Effects of magnetic field, pressure and other parameters, on the ion output, 


are also discussed. 


| 3. Characteristics of the Ion source of the Calcutta Cyclotron 


P. K. Durr, A. P. Patro, B. Basu and A. CHATTERJER, Calcutta. 


| wis 50 to 200 volts D.C.) capil- 
| T i l characteristics of the low-voltage (50 to = 
Busan cep io, o been studied with the are dis- 


` r Dei r t clotron havi 
lary arc type ion-source of the Calcutta cy a eagtomnee 


arge courrent upto COREY. e ten perature 
8 j ( i l am] pore), arc oltage, filament tem 3 
| V ariablos. 


ila or cyclotron acceleration 
The output ions and electrons from the source availablo for cyclotron 


i arameters by in- 
were measured under`various conditions of the above-mentioned p i pe n 
ver the source exit holo and applying on it voltag 
An estimate of the ratio of ion current/elec- 


ons relating the above variables gave 


sorting ‘a molybdenum probe o 

varying from —360 volts to -+220 volts. os 

tron current under various experimental conditi 
Fa an idea, of the ionisation efficiency of the source. i : 
f In general, higher arc voltages yielded potten ion ouput: But higher eo o 
gas flow showed a maximum, after which the total ion output actually decreased. 


A 50 cycle 0.5 to 5.0 millisecond 
tructed for pulsing the ion source in order 
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isti p ion-source were algo 
advantage of higher voltages. The characteristics of the pulsed ion Toe 
f | i o cur. ron and i 
| i i ic ith are voltage, arc discharge current, electron £ 
studied oscilloscopically with ge, 
of the source. These corroborated the d.c. measurements. 
isti si ded are were 
: Further observations of the characteristics of the newly TE TE 
ielde : 
‘| made as a function of the above parameters. The hooded are paid 77 eee 
` t with t : 
creased amount of beam current ; other features appear to be consisten 
vious measurements. bie 
istics °C 7 1 studied 
Some points of interest: regarding the characteristics of the are have beer 
spectroscopically, 


. istics of j ta 
4. Spectroscopic measurements of the characteristics of the Calcutta 
Cyclotron Ion-source. 


i A. CHATTERJEE and P. K. Durr, Calcutta. 
4 
F 


The object of the present studies is to have an estimate of the relative spundance 
of the atomic and molecular ions in the source proper and to study its variation as a 
; os function of the are parameters. The importance of these measurements lies in me faci 
i that publications by various workers on these points employing other methods of detec- 
$i tion have reported widely different values of the H+/H* or D+/D} ions. 
There is also no reported Spectroscopic data on the ion source of other cyclotrons. 
Spectrograms were taken within the following normally operating conditions and 
ji rangos; 
Are voltage: 50-200 volts; 
2.0 mgm./min. 
Differences in the atomic to molecular ratio have been fo 
parameters, 


5-5 9 2. 
total are current : 0.25-5.0 amperes; gas flow: 0.02 


und by changing the above 


5. Magnetic Switching Device 


H. B. Monanrr, Kharagpur. 


Magnetic ferrites in the form of small 


toroidal cores which have the characteristics 
of a rectangular hysteresis loop, 


have been Successfully attempted to be utilised for 
switching device. A toroidal core of size 0.D.=.551”, I.D. = .375” and thickness = 
-187” was used. Signals were applied with the h 
multivibrators and one power amplifier. 


for a train of pulses to magnetise the core 


this device, the switching time being 24 secs. 
tage in that the Magnetising pulses can be stor 
fore can be cut off without logs of data. 
the place of valve switching devices for it is simple and 
inexpensive, and it provides the degree of ili 


6. Theory of an Electrostatic Time of Flight Mass Spectr 


P. K. Dorr and B. D. Nag, Calcutta. 


A theoretical expression fòr the nature of vari 
= ie the pulse-shape, required for bunching ion 


ometer 


| 
į 
} 
| 
| 
| 
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| 

$ j has been developed to the first order approximation, 
work on time-of-flight mass-spectrometr 
has been given. The trajectories of the 
space have been drawn after it has be 


shown from the nature of the gr 


This expression arose out of our 
y- A graphical solution for 
particles of 
en subjected 
aphs that exact point 
| physically attainable. An expression for the regolv 
| The space-charge effects, and the an 

considered in this present paper. An ex 

drift tubes have been made according t 


-free 
to the pulse-acceleration, It is 
is not 
ing power has been given, 

gular divergence of the in itial beam have beon 
perimental arrangement of 


o theoretical calculations. 
with this apparatus have been obtained. 


pulsed voltages and 
Preliminary results 
} 7. A two directional focussing mass spectrometer 


S. B. KarmoHararRa, Calcutta. 


With a radially inhomogeneous magnetic field of the shape H = H, (2 ) , where 


H is the field at radius 7, Ha is the field at the central orbit, having radius r, and 


field index, n = FH a7 chargod particles will be focussed at an angle /2 m, when 


O<n<l. Any sector magnet, having an angle less than 2m may be used for mass 
spectrometry, for which ion-sources, detectors are to be kept outside the field, 


nb 7 5 
A symmetrical magnetic analyser with a cone angle tan-1 ait where b is half-gap 
0 


width, and sector angle 180° has been studied with the pole edges shaped circularly to 
a curvature of radius R, to attain second order radial and first order axial focussing. 
Design considerations show that for the distance () of the source or the detector from the 
pole edge, which is 0.779, R will be 0.34375. 

A cone angle 2°.1 is chosen to got = 0.5 The magnet gap width is 1” at the 


contral orbit ro(=7°). Design studies and preliminary experimental results will bo 
{ presented. 


TMI. OPTICS AND SPECTROSCOPY 


I. Calculation of Ultrasonic Dispersion Frequency and Dispersed Velocity 


in gases from Molecular Spectra 
| S. K. K. JATKAR and D. D. DESHPANDE, Poona. 


| 
l 
: 
In the present paper, the ultrasonic dispersion has been quantitatively pes to 
be due to London’s intermolecular forces calculated from econ molecular ae 
frequencies in infrared and Raman spectra. ‘The dispersed MEMEO oan i a N 
ya by finding the heat capacity from spectroscopio data. The contr cae ate at | 
capacity from infrared vibration frequencies is found to be knocked out stepwis 


Morease of ultrasonic frequency. 


2. Energies and Products of Dissociation in the Chlorides of Ti, Cr, Mn, 


| Fe, Co, and Ni A 

| (Mrs.) B. Kanaxa Dureavatat Rao, Jealgor 

and 3 

/' Dr. V. RamaKrRIsHNA Rao, Waltair. 

| From an P of the diatomic spectra of the chlorides of ‘Ti, Cr, Mn, Fe, Co, 


and Ni tho energies and products of dissociation in their high multiplicity transitions 
have been determined, 
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Mn and Fe of the samo order of magni- 


It is observed that the Batom values fox’ Cr, 
e even configuration low states. 


tude (1.97, 1.98, 1.91 o.v. respectively) and relate to th 
In the case of Ti and Ni the Enton Values are very high (7.1 and 3.2 o.v. almost the 
first ionization Potential in Ti). Tn Co the Entom is only 0.95 o.v. almost corresponding 
to the lowest configuration itself. The case of vanadium for which data are not avail- 


able, may be expected to be similar. 


8. The Near Ultraviolet Absorption Spectrum of Ethylbenzoate 


N. V. R. Apps Rao and V. RAMAKRISHNA Rao, Waltair. 


The absorption spectrum of Bthylbenzoate was found to consist of cight diffuse 


bands in tho region 2769.9 to 2630.6 A.U. Taking the strongest ba nd at 2769.9 A.U. 
as (0, 0) we could interpret the bands on the basis of three fundamentals, 314, 948 and 
1298 em-1. ‘Tho first two may be attributed to the totally symmetric carbon vibrations 
in the phenyl radical; while the 1298 em™™ frequency may be attributed to the C:O0 
vibration in the upper stato. This system may be attributed to the 7—7* transition 
analogous to the long wave length spectra of substituted benzenes. 


The bands due to the n—7* transition in C:O0 appear to be obtained by us in emis- 
sion spectrum in the form of three pairs of bands in the region 4603.8 to 3971.5 A.U. 
A separation of about 24 cm-t in the bands of each pair represents the Rotational 
Head separation. The mean separation botween successive pairs of 1715 cm~ agrees 
woll with tho strong Raman line 1721 cm-! and is due to the C:0 vibration in the ground 
state. This system may be attributed to the n—7* transition in C:0 radical. 


4. Transition from Aromatic to Aliphatic Type of Absorption in the 
Spectra of Benzoquinone 


R. K. Asunpr and RAMA SHANKAR SINGH, Banaras. 


me vapour absorption spectrum of benzoquinone exhibits three band systenis— 
one in the visible and two in tho ultra-violet regions. On the basis of the analogy bet- 
a ae a a eee the two ultra-violet systems should be duo to allowed 
Spa ee > ewes excited levels.. This is borne out by the analysis 
ma forbidden i ; ‘a X isible penas should be due to a symmotry allowed but 
Oe oe cheb eee This, however, is not substantiated by the gross 
are duo to a symmotr: Mite le mre gehen hand, the analysis proves that the bands 
Bee en oi } l iden transition rendered allowed by the excitation of a 

ic vibration. ‘Thus the benzeno analogy fails for the visible bands. 


§ r aoe as 
Pr tie eee pe ae foot that the ‘forbidden’ transition is rendered 
Ne ey AFN a ‘g’ type vibration show that the excited level of the 
cee ae Hae Snowe tagi a correspondence exists between this level 
ata e r involved in the visible absorption spectra of aliphatic aldohy dos 
tion in which 3 aoe aes the absorption is known to bo due to a transi- 

ound electron occupyi R ; 9 : p 
molecular plane and across the CO E E pee woe E ane 
node in the plane of the molecule, Such a transition is shown to he n ae a we 
for a molecule of Cz, or Co, symmetry, For a similar forbidden ieee $ X 4 aoe 
culo of Ds, symmetry e.g. benzoquinone, the excited level has to he Ayu is eee 
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with the above conclusion. Thus the Spectra of benzo 


dl ree quinone indicate a gradual 
transition from the aromatic ring character in the ultra-v 


a iolet to the aliphatic ketone 
character in the visible system. 


5. The Near Ultra-violet Absorption Spectrum of p-chlorophenol 


R. K. Asunpz and B. D. JOSHI, Banaras. 


The absorption spectrum of p-chlorophenol vapour was photographed using the 
Hilger Large quartz spectrograph at difforent temperatures ranging from 18°C. It 
consists of discrete bands extending from 3000A to 2550A. The band at 34821 em-1 
is assigned as the 0, 0 band of the allowed electronic transition A,—B,. The prominent 
bands are mostly combinations of the excited state frequencies 351, 798 and 1053 em-1 
of which 798 and 1053 cm-t show progressions. In addition to these there occur upper 
i state frequencies 540 and 1272 cm-t. The ground state frequencies 264, 378, 441, 
i\ 510, 640 and 838 cm-1 have been observed. Most of the prominent bands are accompa- 
; nied by “companions” on tho longer wavelength side at separations of 32, 2x32, 

$2, 82—32, 82— 2x32 and sometimes of 10 cm-t. 3 


6. Luminescence Spectra of Thallous Chloride under Cathode-ray Excita- 


tion 
S. C. SEN, Khargpur. 


Luminescence spectra, under cathode ray excitation of thallous chloride containing 
different percentages of potassium chloride have been investigated at liquid nitrogen 
temperature. Emissions due to thallous chloride extend from 6350 to 6150 A.U. and 
4900 to 4200 A.U. consisting of a number of diffuse bands; but the emission spectra due 
l to thallous chloride solidifiod from melt at 500°C in air, is different, from that of normal 
thallous chloride. In this case the longer wavelength bands are stronger. Introduction 
of potassium chloride has been found to have quenching effects, on the flourescence i of 
i thallous chlorido, so that at 1% concentration, the emission due to thetoui clonio 
is completely replaced by an emission which appears to be due to potassium with its 
energy levels modified in the thallous chloride lattice. 


| | 

| 

Í 

| 7. Force constants of PH, Molecule 

| K. VENKATESWARLU and M. G. KRISHNA PruLay, Annamalainagar. 
. 
; 


4 i Ty gr d b 
Force constants of the PH, molecule belonging to the x group ae a 

l the Wilson’s method and the values are in md/A 3.1540, aug or 0.2472, 0.2 | 

| —0.1010, and 0.0379 or 0.0165 for fa: fas fda 8nd fag respectively. 

| 

| 8. Force constants of GeBr, and SnCl, 

j K. VENKATESWARLU and S. SunpaRram, Annamalamagar. 


The groups GeBrs and SnCly having pyramidal structures and belonging to the point 


group Cz, have been treated by the Wilson’s F—G matrix sey rs pee 
function involving four force constants, the eloments of the potential and kin rgy 


matricos have-been worked out. Tho bond angles in both the cases have been caloulated, 
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using Herzberg’s relation, from the frequencies as no observed data are available. The 
forco constants fa, fad fa 20d fog im md/A respectively have been evaluated as 
2.1730, 0.8260, 0.1638 and —0.0451 for GeBrs and 2.3360, 0.5360, 0.1336 and — 0.0253 
for SnCls. Using the Badger’s rule the Ge-Br and Sn-Cl distances cS gaoulatod eee HO 
fa values obtained in this investigation are 2.31 and 2.29A respectively and they are in 


1 q 9 95 ¢ p i v 19g g 
vory close agreement with the observed values of 2.32 and 2.30 in the two caso 


9. On the Relative Efficiency of some Potential Energy Expressions 


M. R. Kartı and N. R. TawDe, Dharwar. 


Tawde and Gopalkvishnan (Ind. J. Phys. 28, 469, 1954) have already reported rosults 
on the role of potential energy expression of Hulbert-Hirschfeldor in the derivation of 
transition probabilities in C, Swan System. They indicated tho extension of its appli 
cation to N, molecule for verification of their conclusions. This has been done in this 
paper and it has been concluded that in spite of the function employing all the observed 
constants, it is in no way better than Morse Exprossion in confirming to the values of 
transition probabilities predicted from rigorous mathematical considerations or to those 
derived experimentally. 


10. On the Workability of Lotmar’s Potential Energy Function 


N. V. Gzgat and N. R. TawDeE, Dharwar. 


Kronig bas suggosted that when Morso expression is inadequate, the potential energy 
of many diatomic molecules can be expressed by a moro general expression like that 
of Rosen and Morso, This expression as improved by Lotmar has been studied in this 
paper and tho condition for its workability has beon derived. When this condition is 
apphed to olectronic states of somo diatomic molecules, whose constants are known, 
it is found that the exprossion has a very limited applicability. However, in a few cases 
where it works, it yields values of dissociation energy in better approximation with 
true values than those dorived from the method of extrapolation. 


11. Problems of the theoretical transition probability in certain correlated 
molecules 


PSV: CHANDRATREYA, Bombay and N. R. Tawpz, Dharwar. 


idence of quantitative intonsity distribution as a function of internuclear separa- 
tion Arin electronio states in a sot of molecular band systems has been brought ore 
on the problem of the derivation of internuclear distance 7, in upper and ae Sonon 
states, for molecules where r is not known. These estimated values have been utilised 
to compute, in the case of LaO molecule, the transi tion probabilities of the yellow system 
(B23 —223), by using tho analytical method of Hutchisson 2 i 
pared with tho observed experimental data on intensities. 
significance of the use of the above procedures has been dis 


Those have been com- 
In the light of these findings, 
cussed, 


12. Variation in Intensity of the night air Glow at Poona 


: M. W. CHIPLONKAR and P. V. KurKkaRsı, Poona. 


Paring the:oloar Season of 1954—55 intensity measurements of the night air glow 
at the zenith were carried out on clear & moonless nights at Poona, A photomulti- 
plier type of photometer & a C.R.0. with a high gain amplifior were used. 
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| 

| ; aad 

ba wero taken at an interval of 15 minutes & about 10 series of complete night sky obser 
vations were obtained. All the curves show an a r 


ee i ; haximum near about midnight. The 
maximum intensity is approximately 209 r i i i 
| y pp y 20% moro than the average intensity. This type 


| of variation is in agreement with the recent measurements of Roach & Barbier and 
| Roach & Pettit; but is exactly opposite to the one observ 


i : ed by photographic photometry 
i by Karandikar in 1932-38 at Poona, 


13. The Scintillations of Stars 


| M. W. CHIPLONKAR and P. V. KULKARNI, Poona 


Experiments have been conducted at Poona (lat. N 18°31’; long. E 72°52’) with 
a view to investigate the nature of this phenomenon in the tropics. A large aperture 
camera, photomultiplier tube, high gain amplifier & a C.R.O. were used for this purpose. 
d Photographic records wore obtained of the fluctuations in position of the C.R.O. spot, 
when the camera was pointed towards stars of first and higher magnitudes at different 
altitudes. A significant conclusion is that the frequency of scintillation increases with 
altitudo. These and other results are discussed and compared with those obtained else- 

; whero. 


14. Further measurements of the intensity of zenith sky during twilight | 
using a photoelectric photometer : 


M. W. CHIPLONKAR and P. V. KULKARNI, Poona. 


Í : In a number of previous communications, intensity measurements of the zenith 
j sky during twilight, at Poona and Mt. Sinhgad, using visual methods were reported. 
j In tho present communication wo have adopted the method of photoelectric photometry; 
i as it is more objective. The now photometer consisted of a photomultiplier tube, 
i monochromatic filters, a high gain D.C. amplifier & C.R.O. 

| In all 26 morning & 24 evening sets of readings wore secured during the penad 
Í November 1954 to April 1955. As was observed previously although cia TOG 
| twilight intensities are on the whole less than those during, the evening tiei the 
l individual curves of intensity against depression of the sun below the horizon, do not 
| show significant differences from day today. The present curves are Oy mugi smoother 
Í than those obtained by the visual mothod, tho maximum standard deviation for the new 
| green curve at 9 = 6° being -+0.1 as against +19 for 9 = 6° of tho old green curve. 


15. The method of Trigonometrical Series in calculating ee modification 
of Intensity of Monochromatic Radiation due to Multiple Compton 


Scattering K. K. Sun, Chandernagore. 


The mothod of solutions by use of trigonometrical series developed in previous 

; Papers for treatment of radiation scattering problems in electron atmosphere, has beon 
further applied to work out the problem of modification of pareot ma = Ro 

order, in stellar atmosphere of slowly moving electrons. The primary radia E ss 
Photospheric level, has been assumed to be monochromatic which is represen: 
§-function, This case as is well known is of fundamental importance, The emergen 
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intensity at the outer eae has been calculated for a particular value of optical thick- 
ness. The method has been checked by independent calculation of the first order inten- 
sity and comparison with Chandrasekhar’s calculations made differently. It is shown 
that the second order calculations considerably modify those of the first order. 


16. Exact solution of transfer Equations in the Milne-Eddingtor. Model 
for non-coherent Scattering due to Interlocking of principal Lines 
—By the Method of Laplace Transforms 


Santi Rangan Das Qurra, Calcutta. 


The transfer equation in the Milne-Eddington Model for non-co-herent scattering 
arising out of interlocking of principal lines have been exactly solved by the method of 
Laplace transforms and the emergent intensity I (0, /4) has been expressed in analyti- 
cally consistent explicit functional forms for the entire complex #-plane. 

Here numerical integrations have been avoided and solutions in explicit functional 
forms obtained by two simple and elegant curve fittings which can be made correct 
up to any desired degree of accuracy. The solutions for the triplots are given hero. 

It may be mentioned that a very simple explicit solution for the grey case has 
also been obtained agreeing with the numerical values tabulated by Chandrasekhar 
and Breen. 

Here it has been necessary to borrow results from my previous golut ions for grey 
and co-herent scattering obtained by the same method. 

Theyexplicit functional form for tho present case is given below: 

The emergent intensity in the rth line is given by 


- Tr (0, b) = a+b +I% (0, 2), where 


od Lu) — (1 Q s : A 
I% (0, W) = (Ie) | a », lp H% (H), and He, (z) is given by 


exp [e+ Fyne] [i+ In a] Hir (z) 
8 


= Kpr+6 { 0 z+1 6 
art Bar} Oe) + Beene) Hgt D Ou | 


+ Bor { Ro (z) +-70(z)In aS » Lalu 
us 


U=l 8=1 
Here Kor, Bpr, Pns, Cus aro constants & h(z), f(z), 


9(z), P(z), ¢ iy nee 
polynomials. Syr is the Kronecker delta. (2); Q(z) are all determinable 


IV. X-RAY AND CRYSTALLOGRAPHY 


1. The paramagnetism: 
Ae cs gnetism: of colour centres produced by X-rays in some 


AMALENDU CHOUDHURY , Khargpur. 


A torsional microbalance has been set up 


‘to study the aram 
in alkalihalides and similar solids, due to th P agnetism developed 


e production of colour centres by X-rays, 
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ple and to bleach it in situ, without 


Most of the glasses as will luminesce under X 
and develop colour centres, might show paramagnetism. 


glass, soda glass and polysterene havo been made with a vi 
lity of thoir use as container material in the 


J Arrangement has beon made to colour the sam 


removing it from the balance. 
-rays 
Measurement with pyrex 
ew to find out, the suitabi- 


above mentioned investigation. It has 
been found that pyrex glass as well as soda glass become less diamagnetic, in other 
td 


| words they acquire paramagnetism on X-ray irradiation. When heated to about 


300°C tho acquired paramagnetism is lost. Polysterene has been found not to develop 
colour centres or acquire any paramagnetism, * 


2. Delayed Thermoluminescence in Sodium Chloride under Cathode-ray 
} Excitation i 


A. L. Laskar, Khargpur. 


Thermoluminescence of pure sodium chloride (Harshaw sample) has been studied 
by exciting it with cathode rays at liquid nitrogen. and higher temperatures. Tho 
experiments wero performed with comparatively higher rate.of heating (2-5 °C/sec.) 
\ in order to obtain higher intensity of glow peaks and for this the phosphor was used | 
in the form of a thin layer of fine powder. It has been observed that the sample gives | 
ii three glow peaks at 165, 240 and 608°K when excited at liquid nitrogen temperature. 
| y If the sample is allowed to decay for different intervals of time before heating, it is 
| found that. tho glow peaks shift uniformly towards lower temperatures. Tho ther- 
| moluminescence of the sample excited at room temporature and then cooled to liquid 
nitrogen temperature was also studied with or without optical stimulation, but no 
trace of low temperature glow peaks could be observed in the corresponding thermo- 
luminescence curve. This result indicates the absence of retrapping of the electrons 
released from deeper trap into shallow ones. 


3. Temperature Dependence of Energy Transfer in organic Phosphors 


| J. SHarma and M. L. BAUM, Kharagpur. | 


It has been observed that in a system of diphenylanthracene ( .01%), when excited 
by X-rays, most of the energy absorbed by tho paront lattico is transferred to the 
anthracene molecules, thereby yielding strong anthracone emissions along with small 
amount of emission duo to diphenyl. Tho intensity of emissions due to anthracene 
} and diphenyl havo simultaneously been measured by a RCA oot and. ROS OS 
| photomultiplier tube respectively, with necessary filters, at different tempera 
between 150°K to 350°K. It has beon found that in both the cases, tho intensity 
of emission gradually decreases with increase. of temperature til the mee on 
is reached when it suddenly reduces to a comparatively low level in the Ham a ue 
These preliminary results indicate that tho efficiency of energy E 
is temperature dependent and persists even in the molten state. Dotailed 1 


tion is in progress. | 


4. Dielectric Changes in Zinc Sulphide Phosphors under X-ray Hxoitation 
i K. V. Rao, Kharagpur. 


A 


A recording ERD of oscillator bridge after Carlick aoe Gibson (1947) F a 
constructed and set up. The frequency of the oscillator is 4.5 Mog. (seo; vb ə rE r 
vity of the bridge is 0.01 pfd for dielectric constant and that for dielectric 
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is 4.0 K®/mm. in terms of equivalent parallel resistances. Luminescent variety 


zine sulphide (copper activated, B.D.H.) was excited by X-rays and during ee after- 
glow decay, corresponding changes in dielectric constant and loss were recorded photo- 


graphically upto 200 secs. Phosphorescence decay curve was also recorded separately. 


Similar measurements were made with zinc sulphide dispersed in transformer 
oil and in polysterene. Preliminary results of this investigation have been discussed 
in the light of filling and emptying of tho electron traps inside the phosphor. Decay 
of dielectric constant changes have been found to be intimately connected with tho 
decay in the number of trapped electrons. The changes in dielectric loss have better 
correspondence with the number of trapped electrons in the case of zinc sulphide— 
transformer oil system while such a correspondence is lacking for zine sulphide—poly- 
sterene system. Results indicato the possibility that dielectric loss will also be related 
to the number of trapped electrons, provided the effects due to surface polarisation 
and contact points can be avoided. 


5. On the Nature of Extra Reflections in the Laue Photographs of some 
Diamonds of known relative Fluorescence Efficiencies 


a S. C. SKAR and S. N. SEN, Calcutta. 


The positions and approximate relative intensities of extra spots accompanying 
the (111) reflections in the Laue photographs of eleven specimens of diamond have 
beon determined using a Seifert X-ray tube provided with a copper target and nickel 
filter, and running at 30 KV, 28 mA. In order to measure the directions of extra 
reflections accurately in some cases the front surfaco of the erystals was dusted with 
powdered NaCl, so that the Debye-Scherrer pattern of NaCl was superimposed on 
me Dang photographs. The specimens studied are those used by Bishui (1950, 52) 
in previous investigations on the relative intensities of tho fluorescence band at 4156 A 
and on the ultraviolet absorption limits, excepting the specimens DIT, DIII and DV 
used by him. 

The results show that all these specimens excepting D VI possess partial mosaic 
structure, so that they produce extra reflections from (111) planes with different inten- 
sities in the direction making an angle 29; with the incident rays when the disorionta- 
tion from the Bragg angle øs is less than 3°. It is observed that neither the inten- 
sities of these extra reflections nor those of the extra reflections in other directions 
observed in the Laue photographs of some of these crystals can be correlated either 


with tho intensity of the band at 4156 A or with tho impurity present in the crystals. 


6. Absorption Coefficient of a mixed Powder Specimen 


G. B. Mrrra and A. K. CHAUDHURI, Kharagpur. 


The absorption coefficient of a mixed powder specimen containing two com- 
ponents is usually derived by considering the mass absorption of the an onents 
In this derivation, the distribution as well as tho particle size of the com: eects a 
not taken into account. In this work, these two factors have been nies full con- 
sideration and a straightforward calculation has been made. s 
that each elementary portion of the incident radiation encoun: 
path of which x particles belong to one of the types and n—z particles belong to the 
other type. The probability of such a situation follows the binomial TRE 
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T'he average value of the intensity of the emergent radiation has been cal 
al distribution, 
| tion coefficient has been found to agree with the 


the particle size is very small. 


culated by 
The resultant absorp- 
previously obtained expression when 
When the particle size is appreciable, the resultant 


be dependent upon the particle size. The fluctua- 
| tion in tho valuo of the absorption coefficient is also found to be appreciable only when 
l the particle size is rather big. F 


assuming normal approximation to the binomi 


absorption coefficient is found to 


| 7. Origin of Extra Graphite Bands in Amorphous Carbon 
t 
3 G. B. Mrrra and R. G. CHATTERJI, Kharagpur. 


Tho origin of the two rocontly observed bands at 7.11 A.U. and 20 A.U. in the 
X-ray diffraction photographs of amorphous carbon has been discussed. The 20 A.U. 


t band has been aseribed to particle size scattering. The unit cell parameters of parent 
| substances have been critically analysed to find if some remnants of those give rise 

i to tho 7.11 A.U. band in the resultant carbon blacks. It has been concluded that | 
j the origin of tho 7.11 A.U. band cannot be ascribed to any residual structure of tho 


i dofect in tho near graphitic arrangement of atoms in carbon black. Proliminary studies 
f 
\ in radial distribution of atoms has revoaled that it is tho structure factor that is varying 
sinusoidally and not tho spacing. 


mae 8. X-Ray Diffraction Study of o-Yohimbine 


G. B. Mrrra and M. G. Basax, Kharagpur. 


a parent substance. The origin of this band has been attributed to some sinusoidal 
! 
: 


| The physiologically important Yohimbine alkaloids have been taken up for study 

by the X-ray diffraction method and a-Yohimbine has been studied in tho ek 

instance. Since it has not yet been possible to grow a single crystal of CNAME: 

only the powder diffraction technique has been utilised. The powder direcion 

pattern was interpreted by a method based on tho graphical method due to Ito. The 

i reciprocals of three of the observed spacings were tentatively accepted to be the cell 

| edges of the reciprocal lattico. Angles of the reciprocal lattice vew Geenien! with 

| tho holp of these yalues by solecting pairs of spacings which are oquidistant from somo 
Mean value. After several trials a set of valuos for the unit cell in the rodipxogal space 

| Was obtained which accounted for all the spacings. From these one uny conoi 

«-Yohimbine has been found out to be triclinic in nature having tho following cons- 

tants :— 


il 


8.888 A.U., co = 15.520 AU., 


a@ = 5.550 A.U., b 


il 
= 
© 
Sı 
o 
= 
© 


« = 102°48 B = 135° Y 


| 
| 
Í 
i 


> ` uni L 
The space group is C} with one molecule per unit cel 


} 9. Layer Disorders in Kaolinite 
G. B. Mrrra, Kharagpur. 


; z i X-ra 
Several samples of kaolinite from Singbhum, Tn dipsemete ee a 
Powder diffraction method. ‘The diffraction patterns were mucrop 
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tained from the resulting microphotometric 
s eliminated by subtracting the broadening 


of quartz powder lines at neighbouring angles. Particle size broadening mas deter- 
mined with the help of a formula due to Wilson. By eliminating geomberical and 
particle size broadenings from the experimental line broadenings, the broadening due 
to lattice defects were obtained. By studying such defects it has been concluded 


that (1) a fraction of the lattice has defective layers in so much so that the layers are 
ther keeping the inter layer distance constant 


experimental line broadenings were ob 
traces. The geometrical broadening wa 


randomly oriented with respect to each o 
and (2) the layers are shifted with respect to their neighbours in the ‘b’ direction by 
an amount of 1/3 or 2/3 the lattice parameter in the same direction. Moreover, there 


also seems to be some interlayer defects. 


ra 10. Crystal Class of Anhydrous Borax 
$ B. K. BANERJEE, Calcutta. 


During the phase-transformation study of sodium diborate during thermal treat- 
$i ments, it was found that there was an abrupt crystallisation in the temperaturo zone 
æ of 675°C of the amorphous phase of Na.B,O7, 10H.O which was formed, when it was 
heated above 400°C. Tho chemical composition of that specimen which was formed 
during heating upto 675°C, indicated it to be anhydrous borax. The systematic X-ray 
study of the above specimen was made with the help of Cu—K,—radiation. As no 
single crystal of appreciable size was found, the structural details of the above pro- 
duct was found out by the application of the method suggested by Lipson. This 
crystalline variety of anhydrous borax was found to have an orthorhombic symmetry 
with the axial parameters as a=6.468 I b=8.720 A and c=11.54 A. The density 
Os anhydrous borax, together with the above cell dimensions, allowed only 4 molecules 
in the unit cell. Thero were no systematic absence of any kind of reflections except 


for 12n, in tho X-ray diffraction pattern, which showed the most suitable space- 
group for anhydrous borax to be D3 or p/222;. 


11. Contribution of the Electron Gas to the Elastic Constants of Cubic 
and Tetragonal Metals 


B. V. GOKHALE, Kharagpur. 


; Born-von Karman lattico dynamics has been applied in writing 
tions of motion of atoms in metals of body-centered cubic face-centered cubic and 
simple tetragonal systems. In the case of the cubic eat lek i ae tho 
first and second nearest neighbors have been considered, For the tetra oA case 
the interactions of an atom with its first four nearest neighbors have b 5 E Pe a 
account. Comparing these equations with tho corros AA 


: i j ponding equations of motion 
in thə continuous case of elastic vibrations, tho forco-constants have been expressed 


in terms of the elastic constants. This procedure automatically leads to the ‘“Cauch 
relations”. The effect of the free electrons is then considered to es : aaditio at 
pressure term in tho equations of motion. With this a tho ee A 
tants are found to depend upon the bulk modulus of the electron io c 
the force-constants. Tho Cauchy relations are no longer valid, 


supported by experimental evidence 
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12. Small Fourier terms in Crystal Structure Analysis and Renniger Effect 


| i K. Banerjee, Allahabad. 
While carrying out of crystal structure analysis by the Fourier synthesis method 
the correct determinations of the structure factors of weak planes are of importance 


any systematic source of error may 
causo appreciable errors in the sythosised structure. 


on account of their large number so much so that 


If tho end point of a reciprocal lattice vector which is the sum of two other reci- 
procal lattice vectors lies on the sphere of reflection simultaneously with tho end point 
of one of the component vectors and if the crystal planes corresponding to the latter 


two vectors are not absent planes, Renniger effect will be observed. 


In cases where the resultant reciprocal vector doos not correspond to an absent 
plane, Renniger effect should naturally overlap with the ordinary reflection and conse- 
quently in the measurement of tho integrated intensities of such planes correction 
due to this effect is necessary. On account of the finite divergence of the Bragg angle 
particularly in a mosaic crystal, it is found that reciprocal vector of any plane of not 
very low indices can be represented as the vector seem occasionally of a fow vector 
pairs. Tho contributions of these vector pairs are thus added up to the real integrated 
intensity. In many cases of weak planes corrections come up to as much as the actual 
reflections from these planes. 


V. RADIOPHYSICS AND IONOSPHERE STUDIES 


i 1. A new type of M-echo from the Ionosphere 
R. SATYANARAYANA, K. Baxuru and §. R. Kuasreir, Banaras. 


In our experimental studies of the polarization of the echoes from the ionospheric 
layers by using Ratcliffe & White’s circularly polarized receiver, the oscillograms taken 
at night of tho roflected pulses revealed a type of echo from tho ionosphere which had 
not been previously observed. With a frequency of 3 Mc/s, sont out Ton a pulso- 
| transmitter, a number of oscillograms showed that in addition to tho spurious E-echo, 
| which was of rapidly varying intonsity and the magnetically sjakt Hrecliges) eS he 
| distinct evidenco of a left handed echo corrosponding to an equivalent height, 2¥ ey 
Tt appeared that at tho time of tho observation the up-going wave penetrated the i : 
region and after reaching the F-region got reflected from it and that Une Bee 
on coming down, suffered reflection from the E-region and the upgoing ee ko : 
Was once again reflected back by tho F-region to reach the krona ee fe i TA 
the E-rogion. Whon examined by tho polarized receivor, this typo o. ue ae a 
flection, once from tho H-region and twice from the F-region was fone - ie | 
handed ocho along with the E-echo which was also found to be pom a g pisige ? 
in polarization, As tho observed echo corresponding to tho ogyivalodtngg nt, ay 
1 was dofinitely left-handed, it was considered quito giteron om ny rn ee 
7 ccho which had previously beon observed by Ratcliffe & White and the och 

designated M-ordinary-echo (or M,-echo). 
The interpretations of tho left-handed Es and tho M, 
3Mc/s-waves ae briefly as follows: = 2 = d : 
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The sporadic E-region may be, at times, of sufficient electron density otal mog 
neto-ionic splitting, the ordinary component being usually reflected owner ai and tho 
extraordinary being almost completely absorbed. This would span the 9 onounced 
left-handed polarization of the Es-echo. Due to the irregular iiion of scree 
changing at random in the sporadic E-region, the Es-ionization may at aes be patchy 
so that the upgoing wave passes through the Es-region and on reaching the F-region 
suffers magnoto-ionic splitting, giving ordinary and extraordinary aiostet compen 
which after passing through the Es-region, when it is ‘patchy’, are returned to the gow, 
In view of the random changes in the distribution of ion-clouds in the E-region, the 
observed magnetically split F-echoes are to be considered as statistical, when they aro 
present along with tho Eg-echo. 


At times, however, the ordinary component suffers partial reflection at the sporadic 
E-region. In such cases of partial reflection, the partially transmitted ordinary compo- 
nent goes up and reaches the F-region. The reflected wave from the F-region, comes 
down and gets either partially or totally reflected from the Es-region. The wave thus 
reflected upwards is again reflected from the F-region, and when this wave is able to 
pass through the Es-region which may, at times, be of comparatively less electron density, 
we would got an M-echo (corresponding to an equivalent height, 2F-E) with left-handed 
polarization. This interpretation of the now type of M-echo is consistent with the 
view that the sporadic H-region has a thin-layer structure giving steady reflection 
and has also an irregular distribution of ion-clouds giving random scattering. 


2. Global Distribution of the negative Storms in the Ionosphere 
(Mass) MrinmAYEE Guosu, Patna. 


Records of a number of ionospheric stations in north and south latitudes have been 
analysed to study the global characteristics of the seasonal and latitudinal v 


ariations of 
the negative storms in the ionosphere. 


Seasonal variations of the intensity of the neg 
the equinoxes in all the stations in north and south hemisphere, the maxima being 
sharper the highor the latitude. But for the frequency of occurrence, the negativo 
storms as well as the total number of storms show two maxima at the oquinoxes at 
high latitude stations, but for low latitude stations the maxima occurs in the local 


Summer months. The latitudinal variation of the intensity shows a regular increase 
towards the poles in all the seasons. 


ative storms show two maxima at 


3. Diurnal variation of the apparent Reflection Coefficient and total 
Absorption of radio Waves in the Tonosphere 


S. ©. BANERJEE, S. K. SHARMA and J. B. Lan, Banaras. 


Tho study of the ionospheric absorp 
nating factors for deciding the lowest 
distant stations. | Observations have, been recorded for the measurement 
of apparent reflection coefficient of the F, region in the ionosphere and the total ab- 
sorption of radio waves reflocted from the samo region by using pulse technique at fre- 
quencies 5.5 me/s and 6.0 me/s which are quite above the critical frequency of the 
H-region. Tho diurnal variation of these quantities shows that the minimum reflection 
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coefficient does not occur exactly when the zenith dist 
little earlier. It has been further observed within the 
observations, that the minimum reflection coefficient at 


ance of the sun is zero, but a 

limits of frequencies used for 
higher frequency occurs a little 
the relation between the total 
ne reveal that during the noon 
imple Chapman region, These 
nsion of the F, region of the io- 
ally in the lower latitudes, 


earlior than that at lower frequency. Curves showing 
absorption and zenith distance of the sun in the daytir 
hours the ionosphere does not usually behave as a s 
anomalies have been explained as due to thermal expa; 
| nosphere which are more marked in the daytime speci 


4. Simultaneous study of short time Variations of signal Strength due to 
oblique Incidence, C.W. and vertical Incidence pulse Transmissions 
reflected from the Ionosphere 


B. RAMACHANDRA Rao and K. V. V. RAMANA, Waltair. 


` In the presont investigation, the variation of field strength on both pulse and C.W. 
signals are compared overy day over a period of about half-an-hour with a view to find 
the extent of correlation betweon them. Signal strength of short wave transmissions 
from Madras on 9.5 Mc/sec are recorded at Waltair continuously on an Easterlino Angus 
Recorder between 1600 hrs and 1630 hrs. Simultaneously the variations in the ampli- 
tude of first hop reflections at vertical incidence from the ionosphere were photogra- 
phieally recorded using conventional pulse equipment radiating on the equivalent 
| vertical incidence frequency of 3.15 Mc/sec. A plot of the mema CRADHNRES for es CW 
and pulse records revealed a distinct correspondence in the variations of tiese signals. 
From a statistical analysis of a number of observations taken during the period OF May 
and June, it was found that tho correlation coefficient between the two signals is ciga 
cantly high boing in the range of 0.41 to 0.61. The average value of the correlation 
Í coefficient is found to be nearly 0.5. These observations lead to the tentative ei 
j sion that this significant correlation between the two records may be ue to the 
| variations in the ionisation in the D-layer. Ona single day when sporadic E was 
| activo the correlation was found to be low. 


5. A study of Atmospherics in the Long-Wave Region 


M. W. Cureronxar and V. N. ATHAVALE, Poona. 


4 5 are -bands (85ke/s, 
Y Frequencies of occurrence of atmosphorics on four me A 
125 ke/s, 175 kc/s & 455 ko/s) are boing recorded at Poona ei mn been used and the 
of Physics sinco June 1954. Four straight T. R. F. Be a s of the counters 
Outputs of these are given to four different countors. ae ae sehr E e] 
are visually noted over a period of three minutes at the end ae ee oon A 
variations studied for the period (September 1954 to ANER 


d maximum 
for all the bands viz. a sharp minimum around 0800 hours and a very broad m 


zes show that tho 
extending from about 2000 hours to about 0400 hours. These ourves show 


imini ith i sing frequency of the bands 
ini i or iminish with increasing ee 
ore ee P each of these bands showing a minimum during 
an uring May, June & July. This 
ation and for the four frequency 


studied. Thoereis an annual var a 
vimu 
November, December & January and a maxim anny 
; ser 
annual variation is true for all the hours of o 


bands studied, 
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6. Terrestrial Atmospherics 


B. A. P. Tanrry, R. S. Srivastava and S. R. Kuasrerr, Banaras. 


An automatic atmospherics recorder was constructed and used for the investiga- 
tion of the wave forms of atmospherics. ‘Raster arrangement was made to give four 
or five horizontal lines on the oscillographie screen. Suitable circuits were employed 
for obtaining complete, accurate and non-overlapping oscillograms. A video ampli- 
fier was also constructed for recording ‘precursors’. 

Nearly 5000 records takon during 1952-1955 have been analysed and the various 
waveforms are classified as follows: 

(i) Aperiodic or regular peaked type 
(ii) Quasi-periodic or damped oscillatory type 
(ii) Irregular high-frequency type 
(iv) Aperiodie or quasi-periodic followed by slow component 
(v) Aperiodic or quasi-periodic preceded by slow component 
(vi) Aperiodie or quasi-periodic preceded and followed by slow component 
(vii) Jonospherice reflection types: 
(a) Peaked type repeaters 
(b) Pseudo-damped oscillatory type 
(c) Quasit-sinusoidal type 
(d) Wavy border on slow component 
Definite evidences have been obtained of the waveforms associated with the a, 
b, and c-parts of the field chango during a lightning discharge. Interpretations have 
been given of tho various types of observed waveforms. The time-interval of the ‘re- 
peater’ pulses or that between successive crests on the wavy border has, in many cases, 
given tho distance of the thunderstorm centre and the height of reflection from the io- 
nosphere. Simultaneous records of diroction-finding and of the wave forms have ena- 
bled location of thunderstorm centres. 


7. Limitations of a Microwave Radar under different Weather Conditions 


B. CHATTERJEE, Kharagpur. 


The paper discusses in a simple manner the limitations of the useful maximum, range 
of a microwave radar under different weather conditions. Calculations on limitations 
of the maximum range have been made under different climatic conditions and in presence 
of differont rates of rainfall, with particular reference to tho weather conditions present, 
in India. 


8. Microwave Dielectric Loss of Seedlac 


S. S. SRIVASTAVA, New Delhi. 


The dielectric constant and dielectric loss of seedlac has.beon studied over a wido 
rango of frequencies from 106 to 1010 eps. Radio frequency bridges, cavity resonators 
and standing wave technique has been adopted for suitable ranges of frequencies. In 
10-cm region, a silver plated Eo10o cavity resonator has been set up to measure the 
dielectric constant and loss, while in 3-cm region, SWR measuroments have been car- 
ried out with precision. Tho tan §—log f curve of the sample guons a vory broad maxi- 
mum. Tho broadened poak suggests a distribution of relaxation times around a central 
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maximum. This distribution has been worked out for this case; and the value of a 
which is a measuro of the breadth of the distribution of relaxation time has been cal- 
culated. Technique adopted for the measurement of dielectric loss and values of 
tan§ for seedlac samples are reported in this paper. 


VI. GENERAL PHYSICS, METEOROLOGY AND GEOPHYSICS 


1. Ultrasonic Velocities in Liquids by an improved Liquid Film Method 


B. RAMACHANDRA Rao and D. Ranegarao, Waltair. 


6 Ultrasonic velocities in some organic liquids are determined by using a modified 
liquid film method employing a balanced bridge D.C. amplifier circuit with -two 
identical thermocouples in the grid circuits cach of which is connected in series with 
the piezocloctrie crystal and a compensating condenser which are connected in 
parallel across the output of an oscillator. An accurate measurement of tho erysial 
current, as it approaches resonance, is achieved by adjusting the variable compensating 
condenser to have the same capacity as the crystal. 

Using an X-cut quartz crystal of 1.5 Me/sec. fundamental and a liquid film of 
thickness 3 mm, the fundamental frequency of the film and hence tho velocity is dotor- 
mined by measuring the frequencies at which discrete and sharp maxima in the crystal 
current aro obsorved due to the film being thrown into vibration at one of its several 
harmonics. Ultrasonic velocities for six organic liquids showed very good agreement 
with standard values. The method is simple, accurate, and particularly useful for 
liquids, available in small quantities. 


2. New Methods for measuring Ultrasonic Velocities in Solids and Liquids 


S. Gopata Menon, Trivandrum. 


Two methods for measuring ultrasonic velocities in solids and liquids using a 
Debye-Sears optical cell are described. In one method a spectrometer is used, the 
cell being mounted on tho prism table, and the diffraction pattern is viewed through 
tho telescope. Ono half of the sound beam entoring tho coll proceeds straight into 
the liquid while the other half passes at normal incidence through a right angled prism 
of the chosen solid kept immersed in tho liquid. On turning the prism table, the 
diffraction pattern is seon clearly in two positions whose angular separation gives the 
deviation produced by the prism, from which tho ratio of the ultrasonic velocities in 
the two media may be readily determined. 

= In the second method, a thin wedge of tho solid is introduced vertically in the 
path of one half of the sound beam through tho liquid and the diffraction pattern is 
photographed using a cylindrical lons. Each other diffracted image will have equi- 
distant dark gaps and tho diffraction pattern will bo seen crossed by equidistant hori- 
zontal dark bands. The distance apart of these bands may bo used to compare the 
velocities in the solid and liquid chosen. 


3. Ratio of Ultrasonic Velocity in Liquids and Vapours 
S. K. K. Jarxar and D. D. DESHPANDE, Poona. 
Lagomann had shown that the ratio of ultrasonic velocity in liquid to that in its 


vapour is constant for all liquids except associated ones. | 
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In the present paper, it has been shown that the ratio is 6 for normal liquids and 
three for associated liquids. Liquified gases behave as associated liquids. A further 


calculation shows that the ratio is identical with y S where C is the Molar heat capacity 


of liquid and y is the ratio of sp. heats Cy/Cy, for the vapour of the same liquid. This 
forms an empirical method of calculating ultrasonic velocity in liquid of which the 
molar heat capacity is known, y being calculated from spectroscopic data. 


4. Persistence of Striation Grating of starch Suspensions in Liquids after 
stopping the Ultrasonic Waves 


B. RaMacHANDRA Rao and ©. KRISHNAMURTY, Waltair. 


While working with suspensions of starch in water contained in an ultrasonic 
cell, it is observed that by tho action of ultrasonic waves, particles of moderate size 
are driven to the nodes forming sharp striations visible to the naked eye, which persist 
for a few seconds after the stopping of the ultrasonic waves. Moreover the persistence 
time is found to depend on the grain size, wavelength and viscosity of the medium. 
A systematic investigation of the effect of size of the grains on the persistence time 
was made and it was found that the persistence time varies roughly in invorso rela- 
tion with the square root of the average volume of the grains. The effect of the wave- 
length on the persistence time was studied by using four different quartz crystals taking 
care to see that power is same in all the cases. The persistence time is found to vary 
linearly with the root of the wavelength of sound in the liquid. The effect of viscosity 
on the persistence time in agar-agar sols is studied as it sots into a gel and it is observed 
that the persistence time increases very rapidly with time of setting leaving ultimately 
a permanent grating when the gel is formed. 


5. Estimation of the Density of Dislocations in the grain Boundary 
Regions of Polycrystalline tin. 


P. G. Dro and B. D. SHARMA, Lucknow. 


Differential etching along grain boundaries was studied by subjecting polycrystal- 
line white tin to cathodic sputering. The experimental procedure adapted was similar 
to that reported earlier (Deo, Proc. Ind. Sci. Cong. 1955 ; Phys. Sec. Abst. 34). With 
a cathode-anode gap of 1.2 cm, the polished specimen of tin was sputtered in a flushing 
atmosphere of argon (pressure 0.1 mm) at a rectified applied potential of 500 volts, 

The etched surface was examined microphotographically. Considering areas 
in the neighbourhood of junction of a tricrystal it was observed that the metal sput- 
tered differentially in different grains. The grain boundaries among themselves woro 
also found to show differential sputtering. . $ 

The results are explained on the basis of dislocation model of simple grain boundary. 
Relative (surface) energy tensions are calculated from the measurement of dihedral 
angles of the grain boundaries. The small angle of misfit for the grain boundary is 
evaluated from Aust and Chalmer’s data for grain boundary energy vs smalliengle of 
misfit for white tin. From the knowledge of the angles of afa and the lattice cons- 

tant the densities of dislocations in different grain boundaries are ae to be of tho 
der of 1012/em?. This is characteristic of severely cold worked metal. 
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6. Electro-dynamic Shift in the 18-level of Hydrogen 
INDERJIT SıNGH and F. ©. Autucx, Delhi. 


The quantum electrodynamic shift in the Dirac nS-level of a hydrogen-like atom 
of charge number Z, is given by the relation 


aen ones f: M AS | 
AE (n,0) = Sane Ry |r ko(n,0) — ln? - ET, 


where # is tho rest-energy of the electron, « the Sommerfeld fine-structure constant. 
The geometric average of the excitation potential ko(n,o) for the Dirac level (n, 1=0), 
à is defined by the identity, 


kon, DO a 
ne DS 10n, 0! pa lm) |? Wn —En) 


Em —B 
= > | (n, L} px | m) |2? (Em—En) In - ap 2 
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for any arbitrary momentum component Pzr, of the bound electron. Knowing ko, the 
eloctrodynamic shift is easily calculated. The shift for the n=2 level has been evalua- 
ted numerically by Bethe, Brown and Stehen. We give here the result for tho shift 
in the 1S-level of Hydrogen. 


To get the value of the excitation potential we have to evaluate the function 


F = X v2 df(n, l; m) ln v 
m 


where % goes over the discrete as well as the continuous spectrum. Here, the fre- 
quency 


baua Em—En 
Ry 
and the oscillator strength, 


exp [— 4m are cot m] 


y 128 
Of (1S, m) = — vt dr E exp (—27m) 


for the transition from the original 18-leyel to an clement dy of the continuum. 
Using these relations, we get for the excitation potential of the 18-level, 


ko (1,0) = 19.27 Ry 
This gives for the shift in the 1S-level, 


a AE (1,0) = 8149.0 M.C/See. 
7. Statistical Mechanics of He? and He! Solutions 


S. K. Trrewa and V. S. Nanna, Delhi. 


In order to account for their vapour pressure measurements on dilute solutions 
of He3 in He‘ Taconis, Beenakker, Nier and Aldrich have suggested that He3 dissolves 


vot only in the normal part of Het. On tho basis of this suggestion the statistical mechanics 
se of these solutions has been developed by de Boer and Gorter. This suggestion, how- 
= over, must be regarded with a.due amount of reserve, especially because the predic- 
= tions of de Boor and Gorter’s theory are not in good agreement with the subsequent 
aa « ©Xporimental results. i T 
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A statistical mechanical theory of Ho?—Het solutions is developed, in which we 
havo assumed that (i) He? mixes with the whole of Het (normal as well as superfluid), 
(ii) the contribution to the entropy of mixing is only duo to the normal part of Het 
and (iii) tho solution of Hes in Het is not an “Ideal Solution’? even above the \-tem- 
porature. It obeys laws of a “Strictly Regular Solution”. Agreement between 
theory and experiment concerning the \-temperature of tho solution, molar specific 
heat of mixing and vapour prossuros is found to be satisfactory. The increase of the 
velocity of second sound in solution can be accounted for on this theory under the 
condition that He3 particles partake in the motion of the normal fluid. 


8. Higher Approximations to Diffusion Coefficients and Determination 
of force Constants 


iz ‘ S. ©. SAXENA, Calcutta. 


Recently wo have roported tho computed values of sovoral Chapman and Cowling 
= collision integrals for gases obeying the Lennard-Jones 12 : 6 model over an extensive 
range of temporatures. Making use of these collision integrals along with those reported 
by Hirschfelder, Bird and Spotz, tho correction factor for the third approximation 
to tho tracer diffusion has beon calculated by utilising tho expressions developed by 
Mason on the scheme adopted by Chapman and Cowling. Tho third approximation 
__ to the coefficiont of inter-diffusion and the second approximation to the thermal diffu- 
_ sion ratio have also been calculated for the particular caso of A-He mixture. The 
effect of these higher approximations on the determination of the force parameter 
from the temporaturo dependence of tho transport coefficients has been critically 
examined. It has been shown that these highor approximations do not vitiate tho 
_ method developed by Srivastava and Madan elsewhere for calculating the force cons- 

+ _ tants from the thermal diffusion data for unlike molecules. 
ç : 
J. Force Constants for unlike Molecules on Exp-Six Model from thermal 
+p Diffusion 


_ B. N. Srivasrava’and K. P SRIVASTAVA, Calcutta. 


valuos of ajo and ezz in the theoretical exprossions for binary vis- 
on or thormal diffusion and utilising the experimental data, Tho 
‘paramoters arz, &42 and (7m),2 thus obtained wero utilised to cal- 

ion factor at different temporatures, using Kihara’s expros- 


wie found to agree with the experimental data within 
C oby confirming, the values of the potontial para-: 
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parameters given by Mason and Rice have been found to be inadequate and simpler 
combination rules have been suggested. j 


10. Influence of Magnetic Field and Electric Current on the Resistance 
of Metal Films 
K. P. Nanpy, Kharagpur. 


A thick silver film with an average thickness of the order of 264x 10-8 cm. was 
deposited on a glass slide by evaporating metallic silver under high vacuum (Pres- 
sure~10- mm. of Hg.). It was placed in a uniform magnetic field and its D.C. resis- 
tance was measured by potentiometric method. The resistance was found to be a 
function of both the strength of the magnetic field normal to the film surface and the 
strength of the current passing through the film. ‘The resistance, at particular values 
of magnetic field and current, first decreases, attains a minimum and then increases 
with the increase of either of the parameters. 


11. The generation of Electric charge by disruption of Raindrops 
P. K. Das and S. Banergi, Gauhati. 


Dr. Seville Chapman, in a recent paper, estimated the charging current due to 
disruption of falling raindrops. His values showed that this mechanism was capable 
of generating a lighting flash carrying 25 coulombs every 10 seconds, but the com- 
putations were based on a number of simplifying assumptions. It was assumed, for 
example, that all drops in the cloud were of equal size, and, that the drops could be 
treated as rigid spheres akin to molecules in the kinetic theory of gases. In this paper, 
an attempt has been made to assume & given drop-size spectrum, and then compute 
the charging current. The values obtained are one order less than Dr. Chapman's 


values, 


12. (a) Magnetic Dipole excited by Transient Current over a Homogeneous 
Earth 


BIMAL KRISHNA BHATTACHARYYA, Kharagpur. 


Formulae of the electric and magnetic fields above a homogeneous earth have 
been determined for a magnetic dipole source excited by transient current. A magnetic 
dipole source has been assumed to carry currents of ramp-function and sawtooth types. 
These types of pulses are often used in electrical method of prospecting known as 
‘Eltran prospecting’. Tho object of this paper is to determine the theoretical res- 
Ponse curves of transient pulses so that the interpretation of geophysical field data 
may be made possible. 

Response curves of some useful curves have been plotted. The response for a 
step function input current has also been included to demonstrate the change of the 
shape of electric and magnetic fields above the surface of the earth as the steepness 
of the exciting pulse-fronts decreases. 


12. (b) Transient Electromagnetic Propagation inside a Conducting 
# Medium 


BAL KRISHNA BHATTACHARYYA, Kharagpur. 


Transient electric and magnetic fields have been calculated for ramp-function 


and sawtooth current sources immersed in a conducting medium. An electric dipole 
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source, has been assumed, In the caso of ramp-function input, the non-vanishing 
components of the electric and magnetic field intensities exhibit time-gradients varying 
with the change in steepness of the exciting pulse-fronts. The magnitudes of the 
overshoots in the case of g(t) begin to decrease as’ the ramp-function pulse takes a 
longer time to flatten off. Sharp rise-time of the energising pulse may be used if fast 
oscilloscopes are available to study critically the wave-fronts of the field intensities. 
In the case of sawtooth pulse, H(t) has a negative overshoot the magnitudes of 
which become greater as the rise-time increases. It may be concluded from this study 
qi that an impulse function will not be propagated in a conducting medium. So for the 
work of geophysical exploration, sawtooth pulses having large values of rise-time 
should be used if one wishes to obtain appreciable magnitude of the electric and magne- 
tic field intensities. A pulse of sharp rise-time cannot give rise to field intensities 
which can bo easily measured. In such a case, it will be extremely difficult to detect 
the small irregularities of the field intensities at distant points. 


13. Growth of Ionic Crystals 
N. S. Panpya and G. K. TRIVEDI, 


-(1) Electrolytic Crystal formation: Koichi Hirano (1954) has reported the crystal 

formation by electrolysis in the case of sodium nitrate in which ho observed that the 

" erystals were formed only on the cathode. This suggested the idea of growing crystals 

b, by a method suitable only for ionic crystals and to study the mode of crystal growth. 

An electric current was passed at about 27°C. through a supersaturated solution 

of copper sulphate with a current density of 1.5x10-! amp./em.2 and P.D. between 

the plates 0.1 V/cm. for 17 hours and it was observed that the crystals of copper sul; 
phate were formed at the cathode.. 

The crystals showed interesting surface features. In most cases the surfaces 

of crystals showed the well-known mode of growth similar to tho spiral mechanism 
_ as suggested by Frank and others. 

“oy (2) Crystal Growth under strong magnetic fields : To extend the work on the growth 

of ionic crystals the same copper sulphate solution was kept between the pole-pieces 

f an electromagnet having tho field strength of 7000 Gauss. Rhombic crystals were 

formed i in 3 to 4 hours at the temp, of 27°C. They were all symmetrically situated 

h respect to the direction of the magnetic field, the longer diagonals of the rhomb 

l parallel to the direction of the field. 
ther work in detail on the surface structure of ionic crystals grown by these 


h respect E coordinato. After con- 
g that the total molecular charge is 
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bounded at a finite distance from the nuclei by a prolate spheroidal surface over which 
the electron density is constant, it is shown that the boundary electron density for all 
diatomic homonuclear molecules is equal to 0.003074/a3 (where ay is the radius of 
the first Bohr orbit for H), exactly the same value as the boundary electron density 
for atoms in the Thomas-Fermi model corrected for exchange and correlation effects. 


15. The Charge and Discharge of a non-linear Condenser through a linear 
Lossless Inductance ; 


AsoKENDU MOZUMDER, Kharagpur. 


If a condenser is made with a.semi-conductor as a di-electric and if at least one 
of the electrodes is blocking, then the resultant capacitance becomes voltage dependent, 
the nature of which has been shown by Macdonald to be of the of the form C=C) 
sinha V 

aV 


where ‘O’ is the capacity for a voltage ‘V’, ‘C,’ is capacity for vanishingly 


a or it according as one or both the electrodes block. 


e=electronic charge, k= Boltzmann constant, T=absolute temperature. Macdonald 
and Brachman have found out the charge (from D.C.).and discharge characteristics of 
such a condenser through a linear resistance and have shown that the results are 
qualitatively similar to that for an exponential condenser for which C=C) ety. In 
the present contribution, the charge and discharge of such a condenser through a 
linear non-dissipative inductance have been studied and compared with the case of 
an exponential condenser. It has been shown that the voltage and current will be 
periodic in time, with an error function waveform. The primitive of tho differential 
circuit equation has been written in the form 


small voltage and a = 


—- p -1/2 
a WES f cosh aV [ (cosh a¥V—1)+a(Vo—Y) sinh av] d(a¥) 
> 
0 


where L=series inductance and V,=D.C. voltage applied. From this equation, expres- 
sions have been derived for periodic time and maximum condenser voltage. 


16. Variability with Ageing, Rest and ‘Head treatment’ of positive and 
negative Joshi Effect in Mercury Vapour 


B. B. Prasap and V. SANKARA SUBRAMANIAN, Banaras. 


That the positive Joshi effect occurs normally over @ narrow potential range near, 
but slightly less than Vm and reverts to (more common) —A? in electro-negative and 
semi-metallic vapours, has been indicated by Joshi. (Proc. Ind. Sct. Cong., 1947, 
Phys. Seo. Abst. 25). The conditions for the production of this +A# and its varia- 
bility, with the chief electrical parameters, were comparatively less understood. 
(Prasad, B. B., Journ. Sci. Research, B.H.U. 1952-1953, 8, 7). It was of interest, 
therefore, to study in some details the extent of the potential range, productive of +A, 
in respeot of particularly such factors as have been found to enhance and stabilize 


—At. It is now found that ageing under electrical discharge at + constant potential, 
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3 3 KV and/or ‘heat treatment’ for few hours decreases +Az. In mercury vapour this 


a decrease is quite significant even upto the extent of complete eradication. Allow of 
f = arest period helps to restore + Az partially ; this restoration is more complete in longer 
4 rest periods. Thus e.g., -Ai enhances from almost negligible magnitude to more 
i than 1000% after a rest of two months. Further, the transition potential is found 
inter alia to depend largely on the factors mentioned above. The influence of applied 
potential is to decrease +Ai numerically ; and at sufficiently large KV. enough to 
break down the gas as dielectric, it almost vanishes. An explanation based on the 
(partially) reversible ‘boundary layer’ formation under electric discharge, has been 
developed. 


17. Magnetograms during a severe thunderstorm at Alibagh 


S. L. MALURKAR, A. S. CHAUBAL and D. K. DESEMUKH, 
(Colaba and Alibag Observatories). 


During a severe thunderstorm, there is a considerable fluctuation in the potential 
gradient at various levels from the ground. In view of the large earth air currents 
involved, it is sometimes considered that the magnetio field would also undergo fluctua- 
tions and would be shown on magnetograms. At Alibag magnetic observatory, two 
independent sets of magnetographs are in operation for the last several years. The 
Watson magnetographs are placed on pillars which go right deep into the ground and 
are kept aloof by guard rings from a working floor which forms part of a double-walled, 
double-roofed and double floored insulated cubicle. The La Cour Magnetographs 


magnification and sensitivity of the horizontal and vertical Force magnetographs 
= Of both makes are of the same order while the La Cour declinograph is more sensitive 
than that of Watson. 


On 2nd June, 1955 a thunderstorm with loud and persistent thunderclaps passed 
r the OE The period of thunderstorm was 1530- Ro hrs, te S. K The 


nite amounting to 30y. The La Cour D also showed considerable disturbances as 
. been previously observed by Ramanathan. The La Cour V was affected only 
ightly. However, the Watson magnetographs appear unaffected. 


ould be difficult to assign the oscillations of La cous eae eat to changes 
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ANALYTICAL CHEMISTRY 


1. Estimation of Isonicotinic Acid. 


TENEU EM jT 


BIRESWAR BANERJEE, Calcutta. 


SN 


A new metehod for the estimation of isonicotinic acid, by precipitation as 
copper isonicotinate, Cu(C,H,O,N),+4H,O, is described. The most suitable pH 
region for the complete precipitation of copper isonicotinate was found to lie 
between 51 to 5:2, and the effect of volume and the precipitant is negligible. A 
1% copper acetate solution was used for the precipitation. The precipitate was 
washed with cold water till free from copper, and then with alcohol; it was after- 
wards dried at 120°C for 3 hours and weighed as anhydrous copper isonicotinate. 
1 gram of this anhydrous compound is equivalent to 0-8 gram of isonicotinie acid. 


aa 


1A. Rauwolfia Alkaloids ; Some Observations on the Analytical Approach. 
R. P. BANERJEE and M. L. CHATTERJEE, Calcutta. 


Study of the absorption, distribution in tissues and excretion of hypotensive 
Rauwolfia alkaloids calls for the use of isolated pure components amenable to 
sensitive and specific analytical determination. Significance of the fluorescence of 
extracts of Rauwolfia serpentina Benth. vis-a-vis its prospective application for 
estimation of alkaloid in microquantities in biological material has been investigated 
using the technique of countercurrent distribution. 

The fluorescence is composite in nature and resolves into at least 4 fractions 
on appropriate treatment. ‘Three of these cannot be associated with any of the 
principal alkaloids existing in solution and belong to materials comprising a very 
small fraction of the alkaloid mass. Another fluorescent fraction belongs authen- 
tically to a hypotensive alkaloid isolated from the system. 

Fluorometric methods are therefore not suitable for estimation of alkaloid 
material when a preparation containing several alkaloids is employed; even when 
a single component is in question the fluorescence should be in adyance proved to 
be characteristic of the alkaloid molecile itselef. ‘The findings described emphasise 
the need of caution in employing ult aviolet irradiation followed by observance of 
fluorescence on paper chromatograms for the purpose of locating and assigning 
Rf values to individual alkaloids. 


| 
| 
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2. Gravimetric Estimation of Silver by S-Methyl Thiourea Sulphate. 
SATYENDRA NATH BANERJEE and SUSHIL KUMAR SIDDHANTA, 


Kharagpur. 


i 


; Siddhanta and Kundu (Science & Culture, 19, 506, 1954) have used S-methyl 
thiourea sulphate as a gravimetric reagent for copper and nickel. In the present 
paper this reagent has been successfully used for the gravimetric estimation of 


uI —8 
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silver in an ammonical medium taking an advantage of the formation of the highly 
insoluble, stable, granular precipitate of silver methyl mercaptide. An effective 
separation of silver from zinc has also been made in a sirongly ammonical solu- 
tion containing some ammonium nitrate. In the estimation of silver as silver 
chloride—the universally employed method—a correction is necessary due to the 
solubility of silver chloride in water; silver methyl mercaptide being highly 
insoluble no such correction is necessary in the present method. 


3. Colorimetric Estimation of Vanadium with Salicylhydroxamic Acid. 


AJIT SANKAR BHADURI, Calcutta. 


The present paper describes the use of salicylhydroxamic acid for the colori- 
metric estimation of vanadium by means of solvent extraction of the colored product 
with ethyl acetate followed by visual comparison of color under comparable 
conditions. 


4. Use of S-di-P-Tolyl Thiovioluric Acid as a Reagent for Gravimetric Estimation 
of Metals. 


P. N. BHARGAVA and B. SATYANARAYANA, Banaras. 


S-di-P-tolyl thiobarbituric acid was prepared by condensing S-di-P-tolyl thiourea 
ù with malonic acid in the presence of acetyl chloride and anhydrous sodium acetate 
5 and its isonitroso compound was used as a gravimetric reagent for the estimation 
of metals. 


5. Estimation of Free Acid in Uranyl Nitrate by Ion Exchange. 


D. V. BHATNAGAR, Bombay. 


Ce To determine the free acid in an aqueous solution of uranyl nitrate, the test 
solution was passed through a columin of the cation exchanger, Amberlite IR-120(H), 
and after washing with water the effluent containing the free acid, present in the 
test solution, together with the acid liberated from the resin bed by exchange of 
the uranyl ions for the hydrogen ions of the resin, was titrated against standard 

alkali; a sensitive pH meter was used to detect the end point. The free acid was 

= found by deducting from the total acid the acid equivalent to the uranyl] ions ‘in 

i. the influent, For this purpose uranium was determined accurately in an aliquot 

id Wot the sample solution. The entire estimation takes about two hours. 


A note on the separation of metals of the first group by paper chromatography. I. 


A. C. CHATTERJEE and HARI BHAGWAN, Lucknow. 
In this work use of strips of Whatman No. 1 filter paper impregnated with 
_ potassium iodide has been made to detect silver, lead and mercurous when 
lone or in mixtures. The experimental results indicate that as the con- 

ati on of potassium iodide is increased, the separation effected is better, the 
ead the zones of the separate iodides is decreased and less diffused with 
the cations are easily identifiable. When papers are impregnated 
odide mixed with a little silicic acid, starch, agar-agar and 
of the zones is further decreased resulting in the intensi- 
ng the tests more reliable and sensitive. Agar-agar 
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and gelatine give the best results. The work is being extended to other groups 
using suitable impregnating substances containing appropriate protective colloids 
as fixary agent. 


7. Chromatography with impregnated filter-papers. 


A. C. CHATTERJI and HARI BHAGWAN, Lucknow. 


The work reported in the previous paper has been exteneded. The effect of 
the following factors on ‘S’, spreading factor, defined as the ratio between the 
final and original band width, and the classical Rf values has been determined : 
(a) Width of the strip; (b) length of strip, unimpregnated; (c) time of irrigation; 
(ad) content of water in ethyl alcohol, used as the solvent; (e) concentration of the 
precipitating agent in the solution for impregnating the papers (without colloid) ; 
(f) ‘e’ with fixed quantity of colloid; (g) concentration of the solution used for 
spotting the paper, and (h) concentration of the colloid with fixed quantity of the 
precipitating agent. Finally ‘Rf’ and ‘s’ values of the cations have been determined 
by using different protective colloids. 

It has been observed that by varying Rf ‘e’, ‘f’, ‘g’ the Rf and S values of the 
cations can be controlled as desired. ‘The technique is simple and may be useful 
in qualitative as well as quantitative analysis and may give a clue to the relation- 
ship between chromatographic separations and the formtion of rhythmic structures. 


8. Lorentz-Lorenz expression as a new analytical constant for Fats and Oils : 


Part I, Ghee. 


A. C. CHATTERJI and UMESH CHANDRA, Lucknow. 


In order to establish a standard range of variation for the ‘Molecular Refraction’ 
of pure samples of the butter-fat (ghee), the value has been determined on 101 
samples colleceted over 12 months from various places in U.P. 265 samples of 
ghee were also obtained from market—butter, foreign and from inland and local 
dairies. Though labelled as genuine, purity of these samples was tested by 
analysing them by known methods. As the age and the source of the samples 
were unknown, fresh cream from cow and buffalo milk, from which ghee was 
prepared, were also obtained from two dairy farms. For a critical study of the 
constants for the ghee of a particular buffalo, the ‘Murrah’ breed was chosen and 
ghee samples for 12 months were analysed. While collecting samples, it was borne 
in mind that the variations due to diet, seasonal changes, pasture and indoor 
feeding, age, period of lactation and idiosynecracy of the animal must come into 
account. 

It was found that the law of additivity was strictly followed by ghee when 
mixed in varying percentages with most common adulterants in the Indian market. 

It was also shown that adulterants like hydrogenated sesame, coconut, safflower 
and mahwa oils could be detected upto 3:0%, 3:0%, 0:1%, 30%, and 3:0% respec- 
tively. The significance of the present method will be realised when it is 
remembered that the known methods sometimes fail to detect the adulteration 
upto 40:0%. 


9. Lorentz-Lorenz expression as a new analytical constant for Fats and Oils : 
Part II, Mustard Oil. 


A. C. CHATTERJI and UMESH CHANDRA, Lucknow. 


A hundred samples of mustard oil were collected periodically in U.P. so that 
a standard could be assigned for the ‘Molecular Refraction’ of genuine specimens 
of the oil.. Though labelled as genuine, the purity of the oils was ascertained by 


CC-O. In Public Domain. Gurukul Kangri Collection, Haridwar } 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
56 Proc. 43rd Ind. Sc. Cong. : Part III : Abstracts 


analysis. Since the age of the samples was not known and the sensitivity of the 
analytical methods could not be relied upon, fresh samples of the oils were obtained 
by ether extraction and by expelling all the available varieties of the seed, and 
the constants were determined. 

Various mixtures of genuine samples of the oil with the adulterants frequently 
employed in the market were prepared. It was found that the law of additivity 
was strictly followed by these mixtures. The method was found to be sensitive 
enough to detect the adulteration of argemone, sesame, groundnut, safilwer and 
} linseed oils upto 1:5%, 2:0%, 2°5%, 40% and 50% respectively as against the 
known methods which fail to check the adulteration upto 30:0% invariably. 


10. A comparative study of the methods for determining percentage of Titanium 
dioxide in pigments. 


S. M. DAS GUPTA, Delhi. 


A comparative study of the various methods for determining perecentage of 
titanium dioxide in pigments has been made. ‘There are three methods by which 
titanium dioxide is usually determined, viz. Modified Jones Reductor Method, 
Liquid Amalgam Method, and Aluminium Reduction Method. From the analytical 
data so far obtained the aluminium reduction method appears to be suitable both 
for routine and occasional analyses. 


11. Assay and identification of reserpine in Rauwolfia tablets, 
S. C. DATTA, Calcutta. 


Identification of reserpine and its assay has become a major problem to-day 
in U.S.A. as various products containing reserpine are sold in the market. ‘The 
method used in the Food and Drug Administration, Washington D.C. consists of 
an extraction procedure and colorimetric determination of absorbences of the sample 
and standard relative to the blank at 532 my with a Beckman DU quartz spectro- 
photometer with matched 1 cm. quartz cells. The measurements are repeated at 
5 minute intervals until the maximum intensities are attained which usually takes 

: about 40 minutes, 
: A modified procedure for the assay and the technique of continuous ascending 
chromatography for its quick identification is described in this paper. 


12. A D.C. arc method for the spectrographic determination of Hafnium in 
Zirconium, 


R. K. DHUMWAD and M. D. KARKHANAVALA, Bombay. 


A spectrographic method is presented for the quantitative determination of 

hafnium in zirconium in the range 0:2% to 5% HfO,. The sample in the form 

of a fine powder is burnt in a D.C. are at 15 amp. 220V., and the spectrum photo- 

graphed with a large quartz spectrograph. The hafnia concentration is determined 

3 from the ratio of the intensities of the spectral lines HfII 2861-696 A to ZrII 
2856-0654. A standard deviation of + 4% has been obtained by this method for 
; eR gatal free from other impurities, especially Fe, Mg, and Na. 


bo 
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widely different electrical conductivity and further separate out into a band of layers 
corresponding to each component, has been extended to the separation of certain 
dyes, inorganic ions and cells of microorganisms. 

The lower half of a U-tube is filled with an acedic buffer solution nearly 
saturated with sucrose and the mixture to be separated is mixed with glycerol and 


added as a thin layer on the surface of the dense sugar buffer mixture in one ` 


of the arms. The two arms are then filled with buffer solutions of acid and 
alkaline pH and potential difference is applied across the whole length of the 
U-tube. ‘The constituents separate into thin layers within a short time. 

Mixtures of (a) methylene blue and bromocresol green, (b) methylene blue 
and methyl red, (c) methylene blue, methyl red and bromophenol blue are resolved 
with Michaelis’ Veromal buffer of pH 4:66 and 7:66 with 110 volts potential differ- 
ence and 15 mA currents 10 minutes are enough for separation. A mixture of 
fluorescein and eosin as also a mixture of Cu and Co as their hydroxides in sus- 
pension separated similarly with 10% KCI within 20 minutes. The technique has 
also been applied to the separation of microorganisms in a mixed culture. Thus 
the alga Chlorellapyrenoidosa was separated from Nostoemuscerum in veronal buffer 
within 20 minutes using 400 volts. 

It is suggested that this technique can be profitably utilised in various analy- 
tical problems. 


14. Diallyl-dithiocarbamido-hydrazine as an analytical reagent Part I—Determina- 
tion of Copper, Nickel, Zinc and Lead and separations of their binary 
mixtures. 


N. K. DUTT and K. P. SEN SARMA, Calcutta. 


The reagent in its enolic form forms definite complexes with bivalent metals 
like copper, nickel, zinc and lead which are precipitated quantitatively from their 
solutions under controlled pH values. Copper is precipitated quantitatively between 
pH 2:5 to 3-5, lead between 5 to 6, nickel between 8 to 9 and zinc between 7:5 and 
8-6. The determination of copper, nickel, zinc and lead in binary mixtures Cu-Ni, 
Cu-Zn and Cu-Pb can also be done using the reagent. 


15. Diallyldithio-carbamidohydrazine as an analytical reagent Part—II. Deter- 
mination of copper, zinc and nickel in presence of iron and uranium. 


N. K. DUTT and K. P. SEN SARMA, Calcutta. 


It is shown that copper, zinc and nickel can be quantitatively precipitated 
even in presence of iron and uranium. Commercial binary alloys like brass and 
monel metal contain iron as an impurity to the extent of about 23%. The 


method is well suited for gravimetric analysis of such commercial alloys since the. 


tolerable limits of iron are quite above those present in such alloys. 


16. Colorimetric Determination of Pteroyl glutamic acid (Folic acid) in presence 
of Iron Salts. 


S. K. GANGULY, Calcutta. 


The colour reaction based on the method of Bratton and Marshall in the - 


determination of Pteroyl glutamic acid is affected by iron salts. Estimation of 
Pteroyl glutamic acid in presence of iron salts like ferrous sulphate, ferric ammo- 
nium citrate and ferrous gluconate could be done after removal of iron from 


solution with H,S in presence of ammonia and the excess of H,S by evaporation — 


under reduced pressure. 
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The limits of concentration of the iron salts where interference in the colour 


reaction was practically negligible, were 4 mgm., 7-2 mgm. and 6 mgm. in 100 c.c. 
respectively for ferrous gluconate, ferric ammonium citrate and ferrous sulphate. 
Higher quantities of the respective iron salts required the removal of iron in the 
Colorimetric estimation. 


. 


‘Determination of Pteroyl glutamic acid in liver extract and in solution of other 
B-vitamins with added amounts of each of the above iron salts (20 mgm. in 100 c.c.) 
could be effectively done after the removal of iron. 


17. Spectrophotometric Determination of Cobalamines in Proteolysed liver. 


S. K. GANGULY, Calcutta. 


In the estimation of cyanocobalamine in proteolysed liver by the method of 
j Rudkin and Taylor, based on the difference in optical density of vitamin B,, and 
Í its dicyanide complex much interference was encountered in the spectrophotometric 
'{ dètermination. The colour interference could be removed by treatment with Sodium 
f bisulphite. In the estimation of vitamin B,, however, in purified liver extract 
J (10 pg/c.c.) the interference was negligible, and required no such treatment. The 
| above method gave higher values for cyanocobalamine than the method of Boxer 
j and Rickards based on the release of cyanide from vitamin B,, on illumination. 
if The cobalamines in proteolysed liver were then converted to cyano cobalamine by 
KCN and the resulting cyanocobalamine was estimated by the method of Boxer 
and Richards. The estimated value of cyanocobalamine then agreed fairly well 
with the value obtained by the method of Rudkin and ‘Taylor. 


i 
a Thus, cyanocobalamine as estimated by Rudkin and Taylor’s method in pro- 
i teolysed liver represented the total cobalamines resulting from the conversion of 
g the homologues to cyanocobalamine and the dicyanide complex in presence of 
1 excess of cyanide. The total cobalamines in proteolysed liver of cow, goat and 
= sheep have been estimated and the values obtained by the two methods have been 
compared. 


18. Estimation of silver by benzimidazole. 


S. P. GHOSH and H. M. GHOSE, Patna. 


A new method for the estimation of silver by benzimidazole has been estab- 
ist ed. Silver is precipitated with an aqueous solution of benzimidazole as 
E IND C,N,H, at pH 10. The precipitate is dried at 120° and weighed as such. The 

i ompound contains 47:97% silver. Silver can be quantitatively separated from 
lium (I) py this method. 


e titration with KIO, in presence of AIN acid and carbon 
(indicator) has been studied. In absence of interfering agents, an 
is easily attained if the mixtures contain 100 micrograms KI per 
ions appear to be indifferent but Ca++ ions produce about 10% 
The e or is large at lower concentrations and mey bg 20% when 


mai dide are present. 
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20. Estimation of tannin-like constituents in coffee. 


J. R. IYENGAR, C. P. NATARAJAN and D. S. BHATIA, Mysore. 


In our earlier communication, it was reported that the ‘lead acetate’ values 
obtained by using lead acetate as a clarifier in the determination of tannins by 
A.O.A.C. method may be taken to include the major tannin-like constituents in 
coffee. In our present studies, comparative values of chlorogenic acid in coffee 
were obtained by two methods namely, U.V. absorption and the ‘lead acetate’ 
methods. It has been shown that the values for chlorogenic acid in green and 
roasted coffee as obtained by these methods are in close agreement, showing thereby, 
that the ‘lead acetate’ method may be used as the analytical procedure where 
U.V. spectrophotometer is not available. 


21. Separation of Phenols by the help of Ion-Exchange Resins: 
N. S. KAPUR and E. R. COLE, Sydney. 


Quantitative separation of phenols has been attempted by several workers. 
But in all cases the recovery of the original material was impossible as the separa- 
tion was not of the pure phenois but of the derivatives of the phenols. An attempt 
has been made to separate the phenols by the use of strongly basic resins. Some 
useful results have been obtained. 


22. Separation of Phenols by Paper Ionophoresis. 


N. S. KAPUR and E. R. COLE, Sydney. 


Phenols, especially ortho-di-hydric, form complexes with boric acid. This fact 
is utilized for the separation and characterisation of small quantities of phenols 
by the help of ionophoresis on borax impregnated paper. Useful results have been 
obtained and a simple means of characterising the phenols is presented. 


23. A reagent for colorometric estimation of Sugars. 
G. P. MATHUR and S. MUKHERJEE, Kanpur. 


A procedure for colorimetric estimation of sucrose, glucose, fructose and sorbose 
has been standardised. 1 ml. of the sugar solution and 5 ml. of 2% (W/V) Thymol 
in glacial acetic acid-conc-hydrochloric acid (4: 1) mixture, were placed in a test 
tube and heated in a boiling water bath. (The heating time necessary for maximum 
colour production varied with the nature of the sugar and was determined). After 
cooling to room temperature, the pink colour produced was measured in a Klett 
Summerson photoelectric colorimeter using a blue filter (No. 42, transmission 
400-465 mu). The relationship between concentration and absorption was linear 
within a range of 0-1 mg. to 1-5 mg. per ml. of sugar solution. 


`~ 


24. Studies on the detection and Chromatographic Separation of Digoxin, Gitoxin 
and Digitoxin. 


B. K. MOZA, Calcutta. 


For the spot detection of digoxin, gitoxin and digitoxin individually, on paper, 
a modified Keller-Kiliani reagent was found to give deep blue spot for each, the 
fluorescence of which under ultraviolet light was found tọ be apple green for 
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digoxin, sky blue for gitoxin and blackish blue for digitoxin. But after develop- 
ment with various solvent mixtures, the digitoxin spot on paper chromatograms 
was not found to emit a distinct fluorescence as was the case with other two, and 
appeared as a blackish spot only. 

Among many solvent mixtures tried, the aqueous phase of the mixture of 
ethyl acetate, methyl alcohol and water in the proportion of 3:1:3 was found 
to give best results. With an equilibration time of two hours and development 
time of four hours at 30+1°C the following Rf (f) and Rf (c) respectively were 
obtained for digoxim 0:96, 0-91, gitoxin, 0:0, 0-0, and digitoxin 0:97, 0°82. 


25. Separation of Uranium from Vanadium by Jon Exchange : with Special Refer- 
ence to the Determination of Small Amounts of Uranium. 


T. K. S. MURTHY, Bombay. 


An ion exchange method for the separation of uranium from Vanadium has 
been described. From a test solution containing excess sodium carbonate uranium 
was strongly adsorbed, as the complex uranyltricarbonate ion, by passing through 
a bed of anion exchanger, Amberlite IRA-400 in the chloride form. Vanadium as 
Vanadate (VO,') was only moderately adsorbed and could be eluted quantitatively 
using 10% sodium carbonate solution leaving all the uranium in the column, 
Uranium was then eluted with 5% sodium chloride and estimated by a suitable 
method. 


26. Buffered Paper Chromatography of Sugars and Related Substances : Part II. 


S. N. PARIKH and A. N. GODBOLE, Baroda. 


Glycerol, sorbitol, duicitol, mannitol, l-arabinose, rhamnose, glucose, fructose, 
T-sorbose, d-xylose, galactose, lactose and raffinose in 1% aqueous solutions were 
investigated chromatographically with phenol-water (4:1) solvent and Whatman 
No. 1 filter paper buffered with sodium acetate-hydrochloric acid buffers, boric 
acid-KCl-NaOH buffers and universal buffers and also with ethyl acetate-pyridine- 
water (2:1:2) solyent and paper buffered with borax-succinic acid buffers and 
phosphate buffers. The effect of the salts has also been investigated by using 
paper impregnated with the salt solutions and also by spotting the salts with the 
substances on plain paper. ‘he effect of the various factors on the Rf values of 
these substances on buffered >paper is discussed. 


27. Use of Thiazolidones and 5-amino-thiazolidones as Analytical Reagents for 
: Copper and Silver. 
ak? BIRENDRA KUMAR PATNAIK and M. K. ROUT, Cuttack. 

agers. 
a In the present investigation, 2-p tolyl-imino-4-thiazolidone has been used for 
the estimation of copper and 5-amino-2-p-nitro-phenylimino-4-thiazolidone for esti- 
mation of silver. The former compound was prepared by reaction of p-tolylthiourea 
mono-chloroacetic acid in presence of anhydrous sodium acetate and absolute 
ol while the latter was obtained by cleavage of the azo compound derived 
-nitrophenylimino-4-thiazolidone. 


nine N-Benzoic and N-Salicylic Acids and their use in the estimation of 


H. K. PUJARI and M. K. ROUT, Cuttack. 


investigation, Rhodanine-N-benzoic and N-salicylic acids pre- 
action of potassium monochloroacetate with potassium dithio- 
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carbamates derived from anthranilic acid and p-amino salicylic acid have been used 
for the estimation of thorium. A probable structure has been proposed for the 
thorium complex obtained. Additional support in favour of the proposed structure 
has been provided by ignition of a definite weight of the complex to ThO, 


` 29. Conductometry in Leather Research: Part I Application to Syntans, 


D. RAMASWAMY and Y. NAYUDAMMA, Madras. 


Syntans are mainly polyphenolic aromatics or aromatic hydrocarbons condensed 
with an aldehyde. Since the syntan derives its solubility from sulphonic acid and 
its salt and its tanning action to the phenolic group, the determination of these 
groups is important. The usual methods of analysis of these groups along with 
the residual acid, if any, are elaborate, time-consuming and unreliable. The possible 
application of conductometry to the determinations of these groups is dealt with 
in this paper. ‘The titration technique when applied to certain sulphonic acids 
and synthetic mixtures of these acids with sulphuric acid and phenol showed that 
quantitative results could be obtained. The conductometric titration procedure has 
been successfully applied to certain syntans. The results indicate that not only 
sulphuric acid, sulphonic acid and phenol could be simultaneously titrated differen- 
tially but also a general classification of the syntans is possible by this technique. 


30. An acid-base indicator principle in the flowers of Rakta-Karabi (Nerium 
odorum Soland). 


P. K. SANYAL and H. K. DAS, Calcutta. 


An alcoholic extract of the dry flowers of Rakta-Karabi (Nerium odorum 
Soland) has a pink colour, which changes to green on addition of alkali; the colour 
reappears when acid is added. As the colour changes were not sharp, a chromato- 
graphic separation of the indicator principle was carried out using acidic Brockmann 
alumina column. Several acid base titrations were then performed with this indi- 
cator to evaluate its suitability. The pH at which Karabi indicator changed colour 
was found to vary between 5:4 and 57. This indicator should therefore give good 
results for titration of strong acid with moderately weak base. 


31. Chemical and bacteriological analysis of drinking water of Darjeeling. 


SATYA RANJAN SARKAR, Darjeeling. 


Water in Darjeeling is supplied from the springs. It is stored in the Senchal 
Lake about 7 miles from the town at an altitude of 7,500 ft. The results of chemi- 
cal analysis are expressed in parts/100,000. The total solid of the spring on three 
days before, during and after monsoon are 9:1, 2:4, 1:42; pH is 7:2, 69, 6-7; 
Chloride 0-8, 0-4, 0:3; Total Hardness 1:4, 2:5, 3:8; Permanent Hardness 1-1, 1:2, 
3:0; Temporary Hardness 0:3, 0:3, 0:8; Free and Saline Ammonia 0:022, 0:00768, 0:014; 
Albuminoid Ammonia 0-025, 0:0182, 0:022; Oxygen Absorption (4 hours) 0:42, 0:25, 
0:143; Nitrate as Nitrogen 0-09, 0:053, .0:0553 respectively. The results of the lake 
water on the above dates are: Total Solid 10:2, 2:4, 1:0; pH 7-2, 7:3, 6:8; Albuminoid 
Ammonia 0:03, 0:0192, 0:0153; Oxygen Absorption 0-44, 0-15, 0:11; Chloride 
0:8, 0:5, 0-4; Total Hardness 2:2, 1:4, 1-2; Permanent Hardness 1:9, 1:05, 1:2; 
Temporary Hardness 0:3, 0-35, 0:2; Lree and Saline Ammonia 0:02, 0:0115, 0:0076; 
Nitrate as Nitrogen. 0:09, 0:0498, 0:0568, respectively. ‘The results of filtered water 
on the above dates are: Total Solid 8-5, 2:0, 1:2; pH 7:2, 6-9, 68; Chloride 0:7, 
05, 03; Total Hardness 1:84, 1-5, 4:0; Permanent Hardness 1-54, 1:05, 3:2; 

m—9 
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H s Temporary Hardness 0:3, 0:45, 0:8; Free and Saline Ammonia 0:009, 0:00384, 0-00672; 
ia Albuminoid Ammonia 0-018, 0:00661, 0-014; Oxygen Absorbtion 0-2, 0:16, 0:097; 
Ff Nitrate as Nitrogen 0:08, 0:05, 0-055 respectively. 
iz The bactriological tests were also carried out to have a clear, scrutinising idea 
H about the efficiency of filter bed (pressure type sand filter). The samples from the 
f spring collected on the above three days show plate count 1800, 430, 220, and — 
| presumptive coliform count 180, 160, 160 respectively. Lake on the above dates 


shows count 10700, 1200, 1020, and P.C. count 180, 30, 50. So the spring and lake 
4g water show reasonable and gradual decreasing figures. Before ‘alum’ samples show 
i coliform negative on all the three dates and count 210, 16, 6 which are quite satis- 
$: factory. After alum shows in general on the above three dates flocculation of 
Mi bacteria. After filtration sample on the above three dates show count 72, 190, 75 
i and P.C. count 5, 8, 5. This is not highly satisfactory, the possible cause may be 
i that the filter beds have become very old. After chlorination samples and also the 
taps from the town in all the three dates show negative P.C. count and P. count 
Wa as 20, 30, 50 etc. 


| 

| 

i} 

| 32. Triangular Chromatographic Studies. 
| Ae 


K. C. SAXENA and M. SREENIVASAYA, Lucknow. 


A study of the chromatographic pattern and the degree of resolution ofa 
mixture of amino acids has been made employing Whatman No. 1 filter paper cut 
into the shape of an isosceles triangle whose vortex is surmounted by a rectangular 
piece. This extension offers not only the space for spotting or streaking the test 
solution but also provides the channel through which the solvent mixture is “piped”. 
The rate of flow can be controlled either by altering the width of the rectangular 
appendage or by attaching one more pieces of the same size to it. 

The chromatogram can be developed by any of the known unidimensional 
techniques—ascending, descending, horizontal or inclined. Our studies with known 
mixtures of amino acids and protein hydrolysates, have shown that surprisingly 
discreet separations of the individual components can be obtained, so that the amino 
acid bands can be cut, eluted and estimated in the usual way. The mechanism of 
this separation is discussed. 


en 33. A Rapid Procedure of Separating RaD, RaE and RaF from Radon Needles. 


Se HARI D. SHARMA, Bombay. 
A A rapid procedure for the separation of RaD, Ral and Ral from radon needle 
been outlined. RaF has been extracted using tributyl phosphate in dibutyl 
ether from a 5N HC! solution and diethyl ammonium diethyl dithio carbamate in 
form has been used for the extraction of Rak. The whole procedure can 
armed out in fifteen minutes. 


ea. 
34. New Colour Reactions for distinguishing palmarosa and ginger grass oils. 


L. M. SRIVASTAVA, Hyderabad-Dn. 
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because of its higher geraniol content, the former is usually adulterated with the 
latter. During the isolation of the oil the two varieties are often distilled together 
yielding a composite oil. 

Of the many reagents tested (a) Phloroglucinol, (b) Vanillin, (c) Phosphomolyb- 
dic acid have been found to be the most suitable. The colour obtained in spot test 
and in solution, with various concentralions of the reagents is described. Any 
oil sample giving a positive test for both the oils with all the three reagents would 
indicate adulteration. Qualitatively the depth of the colour would indicate the 
extent of adulteration. Several samples of palmarosa oil and ginger-grass oil 
and mixtures of them were tested with the above reagents and the results obtained 
were satisfactory. 


35. Use of alcoholic solutions in potentiometric estimation of chloride and its 
application to cane juices. 


VISHNU, Kanpur. 


Th possibility of enhancing the precision of potentiometric titration of chloride, 
by adding rectified spirit to the mixture being titrated has been investigated. It 
is found that the inflection in presence of alcohol is much higher than in pure 
aqueous medium. Addition of alcohol is found to be particularly advantageous at 
low concentration (of the order of 0:02N Sodium chloride). Addition of acetic acid 
so as to lower the pH from 6-0 to 3-2 has no beneficial effect on the indication of end 
point. Presence of reducing sugars (5% glucose and 5% fructose in 0:02 N Sodium 
chloride) does not appreciably alter the end point but presence of formaldehyde 
even in traces in the rectified spirit upsets the titration. 

The method is extended to determination of chloride in cane juices. Good 
indication of end point is obtained in mixed and clarified sugar cane juices. The 
method is more convenient than the usual chemical method for the chloride estima- 
tion as it does not require preliminary treatment such as oxidation of colouring 
matter etc. and is quick for routine determination. 


36. Gravimetric estimation of lithium. 
K. N. VISHWESHWARAIAH, C. C. PATEL and K. R. KRISHNASWAMI, 
Bangalore. 


A gravimetric method has been standardised for the estimation of lithium as 
lithium phosphate, taking advantage of the quantitative precipitation of lithium 
phosphate (Li,PO,) from a homogeneous aqueous alcoholic solution of lithium, by 
the addition of a reagent made by mixing -diethyl amino ethyl alcohol and ortho- 
phosphoric acid. Other reagents tried were prepared separately by adding suitable 
proportion of orthophosphoric acid to f#-dimethyl amino ethyl alcohol, diethanol 
amine, triethanol amine and 2-amino ethanol. These reagents gave lower values for 
lithium while the reagent prepared from £-diethyl amino ethyl alcohol gave quanti- 
tative results for lithium. By using the phosphate of this reagent, it is possible 
to estimate lithium in solution containing 5 to 100 mg. even in presence of varied 
amounts of sodium and potassium. 


37. Spectrophotometric determination of palladium using 2-mercapto-benzimidazole. 


J. XAVIER, Calcutta. 


2-Mercapto-benzimidazole (o-phenylene thiourea) forms with acid solutions of 
bivalent palladfum a crinison-red crystalline compound having indefinite composi- 
tion. In yery dilute solutions an orange-yeliow colour is developed which has been 
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made the basis of estimating palladium spectrophotometrically in aqueous medium. 
The measurements of the colour absorbancy were made at 360 mp between pH 
values 1:0 to 2:60. 0:5 cc. of 1% alcoholic solution of the reagent was sufficient to 
develop the maximum colour when the palladium content did not exceed 0-25 mg. 
The colour intensity remained unchanged for more than 24 hours at temperatures 
20-35°C. It was found to obey Beer’s law and the sensitivity was 0005y Pd per 
em? (Sandell) and 0:03 y Pd per cm? (practical). Au, Pt, Mo, V.W, Cu and Fe 
interferred. But the interference caused by iron Could be eliminated by the addition 
of phosphoric acid. 


PHYSICAL CHEMISTRY 


38. Decomposition of ammonium nitrate in soil. 
1 P. N. AWASTHI and A. K. BHATTACHARYA, Saugar. 


The effect of the addition of pure ammonium nitrate to the Saugar soil was 
studied in presence of sunlight. It was found that the loss of nitrogen due to 
decomposition of ammonium nitrate was 42-04, 46:16 and 50:22% in two months, 
52:24, 56:66 and 60:64% in four months, 58:49, 63°58 and 67:54% in six months and 
63-95, 70:20 and 75:01% in eight months when 1, 3 and 5 g. of ammonium nitrate 
were added per lb. of the soil and exposed to sunlight. ‘This loss has been explained 
from photo-chemical point of view in which ammonium nitrate forms unstable 
ammonium nitrite at the intermediate stage which decomposes with the evolution 
of nitrogen. 


39. Tyndallometric study of the New Equation connecting the electrolyte concen- 
tration and time of coagulation. 


AMAL K. BHATTACHARYA and ABANI K. BHATTACHARYA, Agra. 


In the previous communications, the relation between the concentration, C of 
the electrolyte and the time of coagulation, t had been expressed by the New 
m. 1/t 
EFI 
to verify the merit of the New equation further the time for the same stage of 
coagulation with different concentrations of the electrolyte have been determined 
_ from the Time-Tyndallogram and Time-Disperseodogram of Tezak and coworkers 
Phy & Colloid Chem., 1951, 55, 1557) who studied the coagulation of silver 
halide sols in statu nascendi. The data on the time of coagulation at the same 
stage by adding different concentrations of the electrolyte in the foregoing tyndallo- 
tric studies were in agreement with the New equation. It was observed that 


equation, C=a+ where a, m and n are the parametric constants. In order 


\ E $ 1 1 5 a 
ues according to the relation = t+} -m Which readily follows from the New 


c-a m 
m. 1/t 


n+1/t 
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lolecular Rotation and Absolute Configuration—Part I: Sugars. 
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3 he K. BOSE and BASANTA G. CHATTERJEE, Kharagpur. 
, re. 


clue from Boy’s work we can state a rule of wide generality in the 


configuration of a pair of epimeric compounds (containing one 
carbon atoms) be represented by the projection formulae I 
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and II, the epimer I will be more dextrorotatory than II when L (large), M 
(medium), S (small), and T (tiny) are in the decreasing order of their steric bulk 
in the vicinity of the asymmetric carbon atom. When the asymmetric carbon 
atom is a member of a six-membered (or five-membered) ring system, the part 
of the ring on one side of the carbon atom constitutes L and the part on the other 
side, M; S may be part of another ring. 


M S T 
| ee 
T= C= Se C 
i VN 
L M 
Fig. I 
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This rule covers Hudson’s Isorotation Rule and Lactone Rule and also the 
modified Lactone Rule due to Klyne. D-Allo-furano-lactone, which is levorotatory, 
violates the Lactone Rule but not our rule. 

Our rule has been applied successfully to hexose pyranosides epimeric at C, 
(cp. Hudson’s Isorotation Rule), C,, C, or C,, to furanosides epimeric at C,, to 
glycomethylo-pyranosides, to glycosans and other anhydro sugars, and to glycals 
and amino sugars. 


41. Effect of Organic additives on the viscosity of the system : Water-sodium 
laurate and butanol-1. 


A. N. BOSE and VIRENDRA K. DIXIT, Lucknow. 


Solubility of benzoic acid and its substituted derivatives increases in aqueous 
solution of sodium laurate containing butanol-1. Increase in solubility at lower con- 
centrations of alcohol is not only due to the presence of alcohol but is due to the 
presence of micelles as the solubility in 40% and 50% alcohol concentration is less 
than 10%, 20% and 30%. Solubility again increases when alcohol concentration is 
above 60%. This is due to the change in the phase i.e. system of water in 
butanol-1 is formed. From the viscosity determination, it has been shown that the 
insoluble acids are incorporated in the micelle. Increase in viscosity in presence 
of phenols is due to the hydration. 


42. Effect of Oleic Acid and Sodium Hydroxide on the solubilization of butanol-1 
and 3-methyl butanol-1 in aqueous solution of sodium oleate. 


A. N. BOSE and K. N. MEHROTRA, Lucknow. 


Solubilizing capacity of aqueous solution of acid soap and neutral soap for 
butanol-1 and 3-methyl butanol-1 has been determined. It has been observed that 
the amount of butanol-1 solubilized is the same in aqueous solution of 75% neutra- 
lised oleic acid and in completely neutralised oleic acid. But for 3-methyl butanol-1 
neutral soap acts as a better solubilizer than the acid soap. This is due to the 
fact that the locii of solubilization of both free acid and the alcohol is same. 
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It has been concluded from the viscosity determination of these systems that 
two types of micelles are formed. In the first type alcohol is solubilized in water 
which exists when the alcohol concentration is below 60%. In the second type 
water is solubilized in alcohol when alcohol concentration is above 60% 


43. Reciprocal exchange relationship between Na+ and H+ ions in clays. 


SAROJ KUMAR BOSE, Calcutta. 


The exchange equilibrium in the (1) H-clay+NaOH, (2) H-clay+NaCl and 
(3) Na-clay+HCl systems has been studied from the measurement of cationic acti- 
vities by means of clay membrane and glass electrodes. For this purpose, 1 to 
1:5% suspensions of the H-clay were equilibriated with varying amounts of NaOH 
and NaCl. After 2 days the Na+ ion and H+ ion activities - were measured by 
means of clay membrane and glass electrodes. 

The inflexion point occurs in the NaOH titration curve in the neighbourhood 
of 80-85% neutralisation. Na+ ion activity shows an initial sharp decrease followed 
by a flat portion and then an increase corresponding to the inflexion point. 

The equilibrium of the system, H-clay+NaCl=Na-clay+HCl, has been studied 
by separately measuring Na+ and H+ ion activities of the left hand and right hand 
systems brought to equilibrium with varying quantities of the electrolytes. It has 
been observed that the Fg curve corresponding to the left hand side system runs 
flatter than that of the right hand side system. The same is true of the Na+ ion 
activities. This shows the existence of hysterisis in the exchange equilibrium of 
the systems studied. 

A reason for hysterisis may be found in the structural pecularities of the clays. 
In that case similar studies with other cationic pairs, e.g. Ca-H, K-H, etc. using 
different clays are likely to be of interest. 


A RSF NE a a ha TE 
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44. Exchange of Hydrogen ions in H-resin for Cations in Colloidal clays in water- 
alcohol medium, 


A, CHATTERJEE, Calcutta. 


The exchange of K-, Ca- and Na-ions from the respective clays for the H-ions 

_ of H-resin was studied in presence of 30% and 50% alcohol at varying concentra- 
tion of the clays and amount of the H-resin. he percentage exchange decreases 

much more sharply in presence of both the concentrations of alcohol used than in 
water alone. The dehydrating effect is more clearly illustrated by the study of 
_Na-ion exchange from Na-clay, which even in presence of 30% alcohol retains its 
ees cieradcnies shown in aqueous medium. With 50% Caraman of 


p 


À spectrophotometric study of the System : CuSO,—(NH,) .SO,-H,O. 
A. C. CHATTERJI and P. R. KRISHNAN, Lucknow. 


due to Vos Burgh Cooper and Gould. ‘The mixed solutions were 
cording to the method of monoyariation. Five distinct absorption 
licate that CuSO, and (NH,),SO, form co-ordination compounds of the 
H,),SO,, CuSO, 2(NH,),S0,, CuSO, 3(NH,),SO,, CuSO, 5(NH,), 


(NH,),S0,. 
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The above conclusion is fully corroborated by the study of properties like 
viscosity, freezing point—depression, pH, E.M.F., absorption spectra in the visible 
region etc. 


46. Linear velocity of Crystallisation in supercooled solutions. 
A. C. CHATTERJI and J. P. MATHUR, Lucknow. 


Viscosity and linear velocity of crystallisation of resorcinol in aqueous and 
non-aqueous solutions have been determined at various temperatures. The results 
are explained in the light of Frenkel’s views on the velocity of crystallisation in 
uni-component systems, 


47. Supersaturation of Liquids in Liquids. 
A. C. CHATTERJI and K. SINGH, Lucknow. 


Further experimental evidence has been brought forward to show that super- 
saturation exists in liquid-liquid systems. It has been found that the calculated 
values of ‘r’ of the stable nucleus are fairly constant. Here ‘r’ has been calculated 
for liquid-liquid systems. Hitherto the radius of the stable nucleus has been calcu- 
lated only for solutions of solids or for supercooled liquids. 


48. On the dependence of cataphoretic velocity, endosmotic velocity and streaming 
potentials on the shape and size of the particles. 


S. G. CHAUDHURY, Calcutta. 


An equation for cataphoresis cr endosmosis or for the matter of that for stream- 
ing potentials has been developed for physical and chemical homogeneities which 
gives for results of cataphoesis of red blood corpuscles, white. blood corpuscles, 
lymphocytes and gelatin particles, the accuracy of measurements of the cataphoretic 
velocities in a microcataphoresis cell. The velocity measured in a microcataphoresis 
cell is the velocity of the primary particles. If the mean of the velocities be 
taken, taking into consideration the domains of positive, negative and square 
numbers, the velocity is the true velocity and is constant at every depth. Its 
variation with depth in graph is therefore a straight line instead of a parabola 
which is usually obtained and where the velocity of depth as recognised before 
cannot be followed. 


- 


49. Spectrophotometric Study of the Ferric-Thiosulphate Complex—Part I. 
J. DAS and D. PATNAIK, Cuttack. 


Determination of the formula of the labile coloured complex formed by the 
reaction of thiosulphates with ferric salts by the application of Job’s method of 
continuous variation to the optical properties of the coloured complex has been 
reinvestigated due to the special nature of the decay-curve. Three aqueous solu- 
tions of two ferric salts one without acid and two others with different acid contents 
have been used at two waye-lengths 500 ma and 600 mz. The maximum absorp- 
tions for the volume ratio of 1:1 of equimolecular solutions of ferric salt and 
thiosulphate without any acid confirms the formula Fet+tSO,. The volume ratio 
changed to 1:2 and 1:3 according to the different acid contents. This has been 
explained as due to the difference between the effective concentration and the 
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actual concentration of S,0,?- ion. When acidic solutions of ferric salts were used 
the absorptions at zero-time for wave-lengths 500 my and 600 mp were not much 
different. But with solutions containing no acid, the difference was very high. 
The increase in absorption in case of aqueous solutions containing no acid at lower 
wave-length region is ascribed to be due to the polynuclear hydrolysis product 
Fe(OH),‘+Fe. Indication for the existence of Fe(OH),Fe*+(S,0,) has been also 
given. 


et ee 


i 50. Viscosity of some complex salts in Aqueous solution. 
Ny P. K. DAS, Cuttack, 


Viscosity of (1) Hexamine Cobaltic Sulphate, (2) tris-ethylene-diamine cobaltic 
sulphate and (3) tris-propylene-diaming cobaltic sulphate at 35°C were measured, 
i The Jones and Dole equation is applicabie in dilute solutions. The values of ‘A’ 
found are 0:045 (0:0412), 0:0518 (0-0487) and 0:0542 (0-0512); the values of ‘A’ derived 
i with the Falkenhagen and Vernon’s equation are given in the parenthesis. The 
j ionic conductance of tris-propylene-diamine ion at 35°C is 83:1 ohms-?. 


51. Density of adsorbed water and its effect on the density of soils. 


ie B. C. DEB and S. P. CHADHA, Poona. 


= Adsorbed water in a soil is held by the colloidal particles and is under con- 
siderable pressure or suction force which varies with the moisture content. It is 
therefore expected that the density of this water will be higher than the density 
of ordinary water. This will have its due effect on the values of density of soils 
when determined in water. For this study the density of adsorbed water at different 
moisture contents has been determined by finding the densities of the soil at 
different moisture contents and at oven-dry condition in a non-polar liquid. 


It has been found that the density of adsorbed water varies from 1:054 to 1:205 
for a black cotton soil at different moisture contents. The values obtained agree 
fairly well with the values derived on theoretical basis. ‘The densities of oven-dry 
soils vary considerably when determined in water’ and in a non-polar liquid. The 
= density found in water is always higher than the density obtained by using a non- 
= polar liquid. 


Exchangeable Aluminium in Acid Clays. 


oa B. C. DEB and S. P. CHADHA, Poona. 


The phenomenon of liberation of aluminium from acid soils and clays by 
af on neutral salts has been observed by many workers, but no explanation which satisfies 
all the observed facts has been yet forthcoming. 


t _ The factors responsible for bringing aluminium into solution from acid clays 
p ‘by ne} salt treatment have been investigated. It has psen found that ai iniu 


le ‘acid; the amount decreasing in successive treatment and finally becom- 
constant. It has also been shown that HCl produced in the exchange 
t responsible for dissolution of aluminium. It has heen further found 
m a brought into solution even when no exchange acidity is 
t amount of salt is present. Some of the results obtained 
the hypothesis that acid clay is really an H-Al-clay. 
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53. Kinetics of oxidation of reduced iron-ore preparations by steam. 


A. R. GHOSH and A. N. ROY, Khargpur. 


The kinetics of oxidation of some reduced haematite ore preparations by steam 
was investigated in the temperature range of 550°-950°C. The ore containing about 
97:4% Fe,O,, was finely pulverised and pelleted with binders such as Calcium 
Oxide, and Sodium Silicate. To increase the porosity, a foaming agent (Igal No. I, 
I.C.I.) was incorporated in some of them. The pellets were reduced in hydrogen 
at 550°C to almost complete reduction (92-96% Fe content). 

A study of the oxidation process with various ore preparations over the tempe- 
rature range of 550-950°C revealed that the rate of oxidation was on the whole 
greater for the foamy than the foamless material. ‘This advantage, however was 
gradually lost with increase of reaction temperature, and at 950°C, the reaction- 
rate was almost the same. Contrary to expectation, the velocity decreased with 
temperature—presumably owing to sintering of reduced iron which begins at 625°C 
and becomes very marked in the range 800-900°C. 

The curves for rate process is of the ‘S’ type at 550°C. This is ascribed to 
auto-catalysis by Fe,O, which is formed instead of FeO, the temperature being 
below the quadruple point. In the temperature range of 750-820°C, the induction 
period is almost non-existent, the velocity of oxidation is maximum at the start 
and then gradually falls off. At 950°C, curves anomalously of ‘S’ type are again 
obtained. 

Activity of incompletely reduced (65-70% Fe content) Iron-oxide material was 
next investigated. It was found that the velocity of oxidation is remarkably 
enhanced. Probably the completely reduced material being in a highly active state, 
is rapidly covered with a tenacious oxide film which hinders the diffusion of steam 
through it. 


54. The Evaluation of Rate Constants of First-Order Consecutive Irreversible Re- 
actions with the Help of Alignment Chart—Part II, ee 


B. N. GHOSH and D. K. SEN, Bombay. 


A slightly modified form of our method of evaluating rate constants for first 
order consecutive irreversible reactions, has been applied to the case of hydrolysis 
of 2, 7-dicyano-naphthalene studied by Kanfller. ‘his is an example of observation 
on (x+y)/2a. ‘he method here presented appears to be more general and accurate 
than Swain’s method or the modified one as given in Kinetics and Mechanism by 
Frost and Pearson. It has been shown on theoretical consideration that the time 
for 15% reaction cannot exceed 0:3452 hour. An extension of this method of evaluat- 
ing rate constants of a two steps first-order consecutive irreversible reactions in 
which the intermediate and the final products.are the same and are obtained in 
the ratio » to 1 has also been proposed. 


55. Effect of Methyl Orange on the capacity of the dropping mercury electrode. 


S. L. GUPTA, Kanpur. © 


The study of the behaviour of methyl orange at the dropping mercury electrode 
has revealed many new and interesting features. ‘The most important feature is 
the presence of the main as well as satellite desorption peaks at pH 12:3 and 
absence of these satellite peaks at pH 5:0 and 10 These multiple peaks have 
been accounted for as due to changes of state of the adsorption film occurring as 
a result of the changes in the applied potential. It has also been observed that 
at pH 12:3, the main peak changes its magnitude which indicates micelle 
formation. 


_ImI—10 


= _ 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


5 ; Digitized by Arya Samaj Foundation Chennai and eGangotri l 
= 70 Proc. 43rd Ind. Sc. Cong. : Part III: Abstracts 


56. Preliminary investigations on the nature of the capacity peaks observed with 
organic compounds at the dropping mercury electrode in pulsating field, 


S. L. GUPTA and S. K. D. AGARWAL, Kanpur. 


-= 


Preliminary investigations have been made for determining the nature of the 
capacity peaks observed with organic compounds at the dropping mercury electrode 
in pulsating fields. The peaks may be broadly classified into those caused by 
(1) desorption and those caused by (2) Chemical reaction such as reduction or 
oxidation. In this investigation it has been seen how far a change of the in- 
different electrolyte can elucidate the nature of the peak. ‘The observations show 
that the effect of changing over the indifferent elecetrolyte from KCl to KI reveals 
the following features. Class ‘A’ shows no appreceiable change either in the 

P position or in the magnitude of the peaks. Such peaks may be identified as gene- 
Wi rally caused by chemical reaction; class ‘B? shows peaks at nearly the same voltage 

a but with decreased or increased magnitude when KI is used instead of KCl. Such 
peaks may be identified as generally caused by desorption. 


57. Reduction of KMnO, by KI and KBr in presence of sulphuric acid. 


B. P. GYANI, Patna. 


Potassium permanganate in sulphuric acid solutions (N/10 to 6 N) was titrated 
potentiometrically with KI and KBr. Two unusually sharp inflexions were observed 
in the titrations with KI, the first at half to one mole KI per mole KMnO,, and 
the second which is not variable with concentration of acid, at 5 moles KI. The 
following reactions are indicated : 


PEL OM RM KIO. F KOF MnO,. . . (i) 
KIO,+K,0+2 MnO,+KI ————->2 K,MnO,+I,.... . . (ii) 
REM O75 8 eel O-2) MnO+4 I, . ... o (iii) 
É The inflexions are also variable in the titration with KBr and indicate the 
_ following reactions : 


MO SK O42Mn0.430 o a . (iv) 
nO O40. ..2.-.2.2-. =. . CW) 
O Oe MTO+O....... ~~ .« (vi) 


_ Although the final inflexion at 5 mols KI is independent of acid concentration, 
variable in the case of KBr. ‘he titre decreases to 4-5 moles KBr at high 
d concentrations. (5-8 N). 


j Reduction of KMnO, by Kl and KNO, in presence of dilute HCI. 


B. P. GYANI, Patna. 


ometric titration of KMnO, in presence of dilute HCl (N/30 to N/10) 
ives two inflexions at half and five moles KI so that the reactions 


MnO, aer aa a a lOa MnO,+K.0 
>5 I,+2 MnO+5 K,O. 


r the reactions : 

0, ————_——>K,,0+2 Mn0O,+3 KNO; 
moo MnO+2 KNO,. k 
an jivarieble in the acid concentrations chosen, so 
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59. Dipole moment and absorption spectra—Part I. 
S. K. K. JATKAR and V. K. PHANSALKAR, Poona. 


The dipole moments of aniline o-m-, and p-toluidine, <-and-£-naphthylamine 
were determined in pure state by using the equation given by Jatkar et al. All the 
values were practically independent of temperature. 

The ultra-violet absorption spectra of the above compounds were measured on 
Beckman DU quariz spectrophotometer using alcohol and dioxane as the solvents. 

When the values of the dipole moments and \ max. of these compounds are 
plotted parallel straight lines are obtained. 


60. Studies of Absorption and Fluorescence spectra of complex compounds of 
Boron, Zirconium and Uranium. 


S. K. X. JATKAR and MISS R. M. KARNIK, Poona. 


The absorption and fluorescence measurements were taken on a Beckman 
Spectrophotometer and fluorimeter respectively. The fluorimeter was constructed 
in this laboratory and consisted of IP28 photomultiplier tube, a stabilised power 
pack and a single stage valve amplifier. An ultraviolet mercury lamp was a source 
of excitation and a constant deviation spectroscope was used for the analysis of 
fluorescence spectra. 

Boron gave a greenish-white fluorescence on addition of benzoin in slightly 
alkaline 85% ethyl alcohol solution. 

A blue fluorescence was given by Zirconium with simple flavonol in sulphuric 
acid solution. 

Green fluorescence was observed in the uranyl salt solution. The intensity of 
fluorescence was greater in phosphoric acid than in sulphuric acid or water. 

The fluorescence and absorption spectra of solutious containing reagent and 
complex compound were measured under optimum conditions. 


61. Studies in double salts. 


S. K. K. JATKAR and S. S. KATI, Poona. 


Physico chemical properties of double salts of the chlorides of cobalt, copper, 
iron and chromium with chlorides of Hydrogen, Potassium, Sodium, Ammonium, 
Calcium, Magnesium, Zinc and Mercury have been studied by potentiometry and 
conductometry. 

The results are interpreted in terms of changes in hydration number and com- 
plex anion formation. ‘J'he above studies also confirm the findings of the previous 
workers that there exists a transition series of complex ions between the hydrated 
ions on one hand and complex ions such as amines, cynides on the other hand. 

The authors have constructed a high precision conductivity bridge with sepa- 
rate wagner earthing circuit, to avoid stray pick up and to increase the accuracy 
of the balance point. 


62. Absorption and fluorescence of 4-4’-diaminostilbene-2-2’-disulphonic acid. 
Determination of basic dissociation constants of the diamine by a spectro- 
Photometric method. 


S. K. K. JATKAR and B. N. MATTOO, Poona. 


Absorption and fluorescence spectra of 4-4'-diaminostilbene-2-2’-disulphonie acid 
have been studied. The absorption in u.v. has two bands at 337 and 222 me in 
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neutral media, but the intensity and the position of these vary with pH in acidic 


4h 
dia. The formation of —NH, in acid solution reduces resonance, thereby 
reducing absorption and affecting the fluorescence adversely. The diamine is 
strongly fluorescent in neutral and alkaline media and the spectrum covers the 
= range 4000-6100 A° with maximum at 470 mu. 
j The pH-variation of the absorption spectrum has been utilized in the determi- 
a = nation of the basic dissociation constants of the -NH, groups of the diamine. 
= There is no interference due to —SO,H groups which have very little effect on 
= absorption. The spectrophotometric determination of the ionization constants gives 
=the values pK,=9-58 and pK,=11:22 at 26°C. 


63. Reduction of Potassium permanganate in Heterogeneous System. 


x P. S. JAVADEKAR, Sangli. 


l A reaction between benzaldehyde in benzene and aqueous acidified potassium 
= permauganate has been studied, varying concentration of benzaldehyde and potas- 
= sium permanganate at different temperatures and speeds of stirring. The reaction 
= velocity increased with increase in the concentration of benzaldehyde and decreased 
with increasing concentration of permanganate. ‘The reaction is strongly autocata- 
lytic. Manganaese, Nickel, and Cobalt Sulphates were added to the aqueous phase 
as catalysts; this addition had hardly any influence on the reaction velocity although 
these are very good catalysts in homogeneous systems. 


ah X 


_ Differential thermal analysis of catalyst powders : System SiO,-Al,O,. — 


= Miss S. KAMESWARI and S. K. BHATTACHARYYA, Kharagpur. 


The thermal behaviour of binary mixtures of silica and alumina, which are 
rtant catalysts in the catalytic cracking of oils, was studied by D.T.A. in 
connection with catalytic activation and stabilizing effect of silica on alumina. 
ieee ica gel exhibits a low temperature endothermic peak at 140°C due to the 
oss of adsorbed water and alumina gel exhibits two endothermal peaks. ‘The low 
~ endothermal peak at 145°C is due to the loss of adsorbed water and the second 
one at about 448°C is due to the formation of y-Al,Q,. 

4 he co-precipitated as well as mechanically prepared samples containing low 


whereas those with higher Al,0, contents exhibited in addition a higher tempera- 
ture endothermal peak at about 300°C. 

of the system SiO,: Al,O, at different pli valves indicates that two 
d of a single endothermic peak are obtained at higher pH valves. 
s concluded that lower alumina contents in the mixture and lower pH values 
precipitation enhance the inhibition action of SiO, gel on the gibbsite 


el sulphate with chromium sulphate, manganese sulphate and 
catalysts to decompose potassium chlorate and it is 
ffectively than tl:e individual components of the 
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percentages of Al,O, show a single endothermic peak in the range 90°-170°C, | 


emperature coefficients of the decomposition 
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66. Interfacial tension of liquids. 


P. M. KRISHNA and D. VENKATESWARLU, Kharagpur. 


The drop weight method is one of the common methods used for the determi- 
nation of interfacial tension of liquids. ‘The details of this method are worked by 
Harkins, Humphery and Brown who described the apparatus, indicated the precau- 
tions to be adopted and gave correction factors as functions of the diameter of the 
capillary and volume of the drop formed. 

In this paper, the limitations of the method of Harkins and Brown are 
pointed out and a suitably modified apparatus is presented. With a modified 
apparatus, the drops are formed under a constant hydrostatic head and the 
readings may be obtained more readily. The apparatus may also be used for the 
determination of surface tension of liquids. Interfacial tension values of sixteen 
organic liquids determined with this modified apparatus are reported. 


67. Cell Permeability to barbiturates. 
V. R. KRISHNAN, Sholapur. 


The influence of the molecular volumes of six barbiturates on their access 
through cell membranes has been considered from the point of view of the pore 
theory of membrane structure. It has been shown that molecular size has no rele- 
vance to the rate of their permeation (related to their speed of action). The ioniza- 
tion constants of the acid barbiturates are found to be related to their speed of 
acion, indicating faster penetration across membrane of the less ionized barbiturates. 


68. Mathematical theory of liesegang rings based on the Phenomena of Restricted 
diffusion. 


PREM BEHARI MATHUR and SATYESHWAR GHOSH, Allahabad. 


he previous theories of Liesegang rings consider either supersaturation or 
colloidal formation or formation of third reaction product as an essential condition 
for the periodic precipitation but the experimental facts gathered so far prove 
conclusively that ring formation takes place even in the absence of these conditions. 

In the preseni paper we have considered the formation of Liesegang rings 
purely a diffusion process, in which the free diffusion of ions is obstructed by the 
resisting forces of medium and that of the solid substance separated out as a result 
of the contact of two electrolytes one diffusing from above and the other present 
in the medium. A simple relation for Liesegang rings has been obtained : 

AX, 
Xn--Xp 1 = Kee 

where xand K are constants depending upon various factors and Xn and Xy_; are 
the distance between any two consecutive rings. ‘The theory predicts the formation 
of finer fringes in between the precipitate rings and also throws light on the growth 
of the precipitate. 


69. The reaction between Ferric Chloride and Potassium Thiocyanate. 


Miss RANI MISRA and B. P. GYANT, Patna. 


The reaction between dilute solutions of ferric chloride (:0003M) and potassium 
thiocyanate (0-1 N and above) has been studied. The red colour produced appears to 
be precisely identical with that produced by AmCNS at the same concentrations 
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Š provided they are not large. The rate of fading in different mixtures (variable 
concentrations of thiocyanate) is also similar even when acid is present. Saturated 
AmCNS produces a deeper colour than saturated KCNS although the latter is more 
soluble. The rate of fading in the latter case is abnormally large at 35-36°C. When 
the concentration of FeCl, is about -0006 M. addition of 1% thiocyanate does not 
produce colour. The mixture becomes red as soon as it is acidified. K,Fe(CN), also 
fails to produce a colour from dilute FeCl, and thiocyanate mixtures unless the 
i mixture is acidified. If saturated ammonium thiocyanate is present the blue 
colour appears slowly and is distinct only after several hours. It may be possible 
to explain these facts on the basis that iron is linked up in chains of variable 
im length both in dilute FeCl, and in mixtures with thiocyanate. Fading of the red 
colour is due to lengthening of the chain as well as reduction of F+++ to 
Fe++ ions. 


Fig <a RD stots tayo 
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70. Cadmium acetate complex in Aqueous Solution. 


S. S. MITRA and S. N. BANERJEE, Kharagpur. 


ee 


In this paper the value of the thermodynamic constant K, for the equilibrium, 
Cd Act2=Cd++ + Ac- 

has been determined by studying the equilibrium hydrogen ion concentration in a 
mixture of equimolar amounts of cadmium sulphate and acetic acid solutions. 
) $; Assuming a complete dissociation of cadmium sulphate, the value of K has been 
tis determined by the application of “law of mass action”, taking into account the 
activity coefficients for the individual ions, calculated from the ionic strength 

of the solution mixtures applying the “Debye Huckel limiting law”. 
The value of K=8:9x10-° given by us however differs from that (K=1:7x 10=7) 
given by Aditya and Prasad (Jour. Indian Chem. Soc. 30, 255, 1953) considerably. 
It is however, not known whether cadmium sulphate is completely dissociated 
in aqueous solution and hence, it is not possible to judge which of the two values 
are more correct. In order to decide the issue we are repeating the experiment 
; with cadmium nitrate, which has been taken by Aditya and Prasad (Part IV loc. 

= cit) to be completely dissociated. 


ti pe Cite Oy Fie as 
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71. Calcium and Sulphur from Sea Spray. 


A. K. MUKHERJEE, Jodhpur. 


_ Miyake measured the ratio of Ca/SO,” in rain RES, iog water, etc. and 


is responsible for the higher ratio compared to that in the sea water itself. a s 
lea has been further extended here and it has been anticipated that where there 
no extraneous source of sulphur (specially in coastal regions) at lower heights 
the sea level (0:44 km) the Ca/S ratio agrees closely to the theoretical figure 


vpur, Caleutta. The values of conductivity varied between 0:66 x 10-° 
)-§ mhos. ‘The pH values varied between 6:80 and 7:12. Conduc- 
decreases as rain continues but increases towards the end as 
7 omparison of these date with those obtained in England 
‘rai water! pire is purer as it has got less conductivity. 


ven “ah 
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73. Absorption studies in aqueous solutions of Yeast Nucleic Acid and its Sodium 
Salt in the Ultraviolet. 


S. N. MUKHERJEE, Calcutta. 


Aqueous Solutions of Yeast Nucleic acid and its Sodium salt at different con- 
centrations were irradiated by ultraviolet radiations of different wavelengths (365, 
260, 253-7 and 230 my) for different periods of time ranging from 1 hour to 24 hours. 
No change was perceptible in any case in any of the concentrations excepting in 
253-7 my in which dilute solutions of the acid (0-025 and 0:01%) on irradiation for 
more than 8 hours showed signs of change in depressing the absorption peak at 
260 mp, the more dilute solutions showing the greater effect. Addition of acids 
(HCl, CH,COOH and H,PO,) even in high concentrations failed to produce any 
change in the nature and the magnitude of the maxima in the absorption curves 
even to a slight extent, although addition of bases could produce a shift in the 
absorption peak by 5 my» towards the side of longer wave lengths. 


74. Malate Complex of Trivalent Antimony. 
CH. B. NANDA and S. PANI, Cuttack. 


The evidence of the existence of a malate complex of trivalent antimony 
containing one malate ligand per atom of antimony has been obtained by solubility 
- method. ‘The complex is most probably 


O 


Il 
O-C y 


CH, 


Hos oel 
2 
II 
O 
The equilibrium constànt of the reaction by which the complex is formed from 


the antimonyl ion and malate ion is determined. The mean value of the constant 
is 1:730 x10. 


75. Potentiometric Titration of 1 per cent Aqueous Solutions of Crystalline and 
Non-Crystalline Egg-Albumin with (1) Ortho-Phosphoric Acid and (ii) Glycero- 
Phosphoric Acid Respectively. 


C. S. NARWANI «nd V. G. SOHONI, Bombay. 


On determining the pH values of 1% aqueous solution of Crystalline Egg- 
Albumin containing 0-002 to 0:020 M solutions of Ortho-phosphoric acid and Glycero- 
Phosphoric acid respectively, it is observed from the inflections of titration curves 
that the amount of H ions combined with one gm. of the protein is 60:25x10-* 
gm-equivalents in case of ortho-phosphoric acid, and 67°65x10-* gm-equivalents 
in case of glycero-phosphoric acid. One gin. of Merck’s Ovalbumin combines with 
76:77 x10-* gim-equivalents of H ions in case of ortho-phosphoric acid and with 
83:06 10-* gmi-equivalents of H ions in case of glycero-phosphoric acid. 


76. Effect of Neutron Irradiation on Bromobenzene. 
R. P. PONCHA and HARI D. SHARMA, Bombay. 


It has been shown that the effect of pH of the extracting solution is negligible 
on the value of organic yield in bromobenzene following the (n, y) reaction contrary 
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to the expectations of Chien and Willard. ‘The value of organic yield is affected 
by the presence of impurities and the material of the container used for irradiation. 


77. Reduction of Mercuric Chloride by Oxalic Acid in dark in presence of Potas- 
sium Permanganate as inductor. 


CHANDRIKA PRASAD, Agra. 


Reduction of mercuric chloride by oxalic acid induced by potassium perman- 

: ganate in dark has been studied from the viewpoint of concentration effect of the 

i inductor on the induction period and tlie extent of reduction of mercuric chloride. 

The induction period has been found to remain almost constant upto a certain 

concentration of the permanganate beyond which it gradually increases. When 

the concentration of the permanganate exceeds a certain limit, manganese dioxide 

is precipitated and the induction period is much increased. By increasing the 

concentration of the inductor the reduction of mercuric chloride increases, but this 

reduction per mol of potassium permanganate at first increases rapidly and then 
gradually decreases. 


In the light of the foregoing observations it has been suggested that the reduc- 
tion of mercuric chloride is brought about through the mechanism of heterogeneous 
catalysis due to the activation of the reacting molecules on the surface of thie 
colloidal manganese dioxide formed by the action of potassium permanganate on 
oxalic acid. This view is supported by the fact that when different amounts of 
colloidal manganese dioxide are added to a mixture of mercuric chloride and 
oxalic acid the induction period remains almost the same and very much less 
(hardly 2 to 3 minutes) while the extent of reduction of mercuric chloride increases 
with higher concentrations of colloidal manganese dioxide as observed when potas- 
sium permanganate is used as inductor. ‘The influence of change of temperature 
also supports the view suggested above. 


= 


78. Differential Thermal Analysis of TiO, GELS. 


Ge V. S. RAMACHANDRAN and S. K. BHATTACHARYYA, Kharagpur. 


Differential Thermal Analysis of titania gels prepared by several methods have 
een carried out. 


All the samples exhibit a low temperature endothermic peak at a temperature 
of about 200°C due to the loss of adsorbed water. Thermograms fail to show any 


The gels prepared by the ERRA of sulphate solution show two exothermic 
at 375° and 510°C which may TEA to the formation of anatase and 


e samples prepared by the hydrolysis of li (SO,), as well as those precipitated 
chl loride solution show exothermal effects above 800°C which probably represent 


j 


{ E certain eii like potassium hydroxide, barium phosphate and 
Iphate seems to promote crystallisation to anatase structure, at the 
g ithe: formation | of musile piodifica tion 
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79. Effect of Solvent on the Polarographic Behaviour of m-lodobenzoic Acid. 


C. S. RAMANATHAN and R. S. SUBRAHMANYA, Bangalore. 


The diffusion currents of in-iodobenzoic acid in various aqueous mixtures of 
ethanol, dioxane and acetone were determined. Lithium chloride was used as the 
indifferent electrolyte. These determinations were made in solutions of different 
pH values. The diffusion currents decreased as the concentration of the organic 
solvent in the base electrolyte was increased. The wave forms were also affected 
by the solvent concentration. There was good proportionality between the diffusion 
current and the concentration of m-iodobenzoic acid. The diffusion coefficients of 
the substance under investigation were measured under polarographic conditions. 
The number of electrons involved in the reduction, calculated on the basis of the 
llkovic equation, was found to be two in all the cases. From the point of view 
of analysis, 50% dioxane may be employed, with which an accuracy of +2% could 
be obtained. 


80. Kinetics of Thermal and Photochemical Oxidation of Alcohols by Chromic eid 


(Miss) K. K. ROHATGI, Calcutta. 


Thermal and photochemical oxidation of glycerol has been studied at tempera- 
tures of 15°C, 25°C, and 35°C and buffered at pH values of 51, 4:25, and 3. 
Unbuffered solution (pH 4:35) was also studied. The progress of reaction was 
followed by colorimetric estimation of violet complex of Cr+++ formed on heating 
with disodium salt of ethylene diamine tetra-acetic acid (Pribil). The activation 
energy is about 25530 cal/gm mole at pH 4:25, and much less at pH 3, the value 
being 7309 cal/gm. mole. It seems that H+ ion is also acting as a catalyst in 
thermal oxidation process. The quantum efficiency of photochemical reaction 
showed small negative temperature co-efficient. : 

The rates of thermal and. photochemical reactions, both vary with hydrogen ion 
concentration but the nature of variation is not the same in both the cases. For 
the case of photochemical reaction, by using the value of K,=3-9x10-" (Vitterbi 
and Krauz) for the equilibrium [H+] [CrO,--]@[HCrO,-], the concentrations 
C, and C, of HCrO,- and CrO,-- have been calculated. From the known values 
of E, and E,, the extinction co-efficients of HCrO,- and CrO,-- respectively, the 
percentage of light absorbed by HCrO,- only, has been obtained. If the above 
equilibrium is supposed to be the rate controlling step and the hydrochromate ion 
as the photoactive species, as suggested by Bowen et al, then the Q.E. of oxidation 
should be proportional to the light absorbed by HCrO,-. It is found that practically 
cent per cent light is absorbed by HCrO,-. In that case Q.F. should be independent 
of [H+]. But actual experiments show definite increase in Q.B. with [H+]. 
Therefore the above equilibrium cannot be the rate controlling step. 


81. A Spectrophotometric Study of the Stability of Ascorbic Acid. 


(Miss) K. K. ROHATGI, Calcutta. 


A spectrophotometric study of the rate of deterioration of ascorbic acid has 
been made at pH values ranging from 2-4 to 8:0 using Mcllvain’s citric acid— 
Na,HPO, buffer solutions. The complete absorption curves of each solution was 
measured in Beckmann Quartz spectrophotometer after intervals of about 44 hrs., 
92 hrs., and 314 hrs. and the rate of deterioration calculated. In the first 44 hrs. 
the solutions at pH values 2-45, 3:38, 4:10 and 5:0 decomposed at the same rate. 
Deviations were observed on keeping for longer time. At pH 6:0, the solution 

I1I—1 | 
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showed practically no decomposition in first 44 hrs. and after that it decomposed 
gradually. At pH 7-0, the decomposition was very rapid from the beginning. The 
results indicate that ascorbic acid is more or less stable in acid range with maximum 
stability at pH 6:0 and minimum stability at pH 7. 


Complete absorption curve of the acid was also obtained in more comparable 
condition using the same buffer mixtures. The nature of the absorption curve was 
found to vary with the pH of the solution. At pH 1 (in 0:2 N HCl) A max. lies 
at 243 mp and gradually shifts towards longer wavelength with increase of pH 
value. The shift was not considerable for pH 1-0, 2:3, and 3°38. A max. at pH 4:1 
is found at 258 my whereas at pH 5:0, it is obtained at 265 my. Any further increase 
l in pH no longer produces any shift. But the extinction co-efficient rises sharply 
tia reaching a maximum value at pH 6:0 and decreasing again at pH 7:0 and 8-0. The 
observation that the maximum stability and the minimum extinction coefficients, 
both are found at the same pH value viz. 6:0 may have some significance. 


82. On the evaluation of Fluctuation Terms in the Potential Energy Equation of 
Strong electrolyte Solution. 


RANAJIT SEN GUPTA, Kharagpur. 


In order to establish the equivalence between the Debye-Hiickel theory with 
the usual statistical mechanical procedure, it is necessary to use the following two 
assumptions (Fowler 1927) 


B= a= 
(1) Waß=Zaje] Y = Zale] W = WBa 
1 es 
(2) an| (grad Wag)? — (grad we], 


where Wafis the statistical average interaction between a and 8 defined by 
— Wofs/RT -W N 
Qe re ates trays) 
>) 
canal the other terms having the usual meaning. 


si Regarding the second approximation, so far no method was available to esti- 
mE a mate the magnitude of this expression. ‘The present author has found the following 


te _ method by using a result obtained by M. Dutta in connection with his theory of 
+s erfect gases. One can relate (Grad Waf)? by (grad W)? by the expression— 


tan EI 4A? A? _ y2 f 1 H 
emt WV) =" N A+ AW, 2AsA y Wobler) — 2Wos/Rr i 
TOA AVANE, e (grad Was )* 


Bcc’ 
= AL and A. are constants related to the volume of the ions. The above resulta — 
rs enable one to write the complete potential equation 


: AT — Waß |RT 
A*Wep=-py ZB lel 3o ZB jee ° l 
1 2 4A2 -A2 2Wak/Rr 
+ pir( grad Wer )- j l WG 
1 y 
ae "Ay _Au_2A+A— y eWaßiRT } 


vV 


n has to be considered (instead of the usual Poisson-Boltzman 
nds to take into account the effects of the fluctuation terms 


ong ee 
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83. On the solution of Poisson—Boltzman equation. 


RANAJIT SEN GUPTA, Kharagpur. 


It has been pointed out that Debye method of solving the Poisson-Boltzman 
equation is wrong, since the neglected terms are much greater than the retained 
terms in the regions in which we are interested. The modification by Gronwal 
and La Mer and others is also not free from such criticisms. 

However, it is possible to get an exact value of the potential on the surface of 
the ion concerned, and since to calculate activity coefficients etc. we are interested 
in finding the value of the potential only at this region, we need not find out the 
actual solution of the Poisson-Boltzman equqation as such. For the purpose of 
the present note, we consider following equation, 


2 Waß AT — Wo8/ rr 
O es SS = > 5 ° e . . . . . . 1 
ZB \e| DV =B Zple| e u) 


which occurs in the ‘“‘Self consistent” theory of Strong electrolytes proposed by 
the present author, instead of the usual P.B. equation. ‘The latter might easily 
be solved by the same method with somewhat less trouble because the boundary 
conditions are simpler. Here, Z8/e/ is the charge of ions concerned, D the dielec- 
tric constant, V the volume of the assembly and Wef is the potential energy 
between two molecules a and 8. ‘This has to be solved to satisfy the following 
two boundary conditions :— 


Wag ihe) = Zale| 
ole G oe a eee (2) 


where a is the radius of the ions considered and 


On 
“a p(r) 4772 dr = — Zalel Pare oe E) 
a 
a= 
where p (r) is the a ANGERS of the radial density function defined by 
—Wab|RT 
% tr) = y ZAZBlel € PR o To oo E 


Let us now write Waf =W*“aß + AWaf where W*e8= zo We choose A in such a 
way that the boundary condition obtained by replacing Wag by W*aß in the equation 


(2) is satisfied. If u=e- AWe where we have, (if we assume only the radial 
interaction), 
dtu 1 fdu\?, 2 du -47 — Woe8/ xt 
— -—( —) t— —= ena. (6) 
dr? u \ dv r dv y ~AZBle| £ : 6) 


subject to the boundary condition 
[emeze] y Hoo 


and (3). Therefore if we choose instead of equation (5) the equation 


wE am re ARED 
“dy? Dv >Ê ANIE 
we notice that at r—>a, w—>u. Hence the value of the potential energy function 
when r approaches a is obtained by solving (7). Application of boundary condi- 
tion (6) is straightforward and to apply (3) we notice at r—-oo,"p(r)>0 and hence 
2 A 


[ore p(r) 4ar2dr = [+ f> SBZBle| e “RT Wí) arji 


and the determination of all the arbitrary constants now become possible. 
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84. Effect of Neutron Irradiation on o, m and p—Bromonitro Benzene. 


HARI D. SHARMA and C. L. RAO, Bombay. 


The values for organic yield in o, m and p bromonitro benzenes irradiated 
with neutrons have been determined for both Br**™ and Br** following two pro- 
cedures. The value for the organic yield has been found to be lower if inorganic 
activity is extracted by hot water from the melted compounds as compared to 
the one obtained by dissolving the compounds in benzene and subsequent extrac- 
tion with cold water. The organic yield for Br? has been found to be lower 
than that of Br’, The results given above have been discussed. 


85. Kinetics of Oxidation of Glucose, Galactose and Fructose by Bivalent Copper 
in presence of Tartrate. 


MATHURA PD. SINGH, BAL KRISHNA and SATYESHWAR GHOSH, Allahabad. 


In this paper we have studied the oxidation of dextrose, galactose and fructose 
by Tehling’s solution and the following facts have been observed. 

(1) The reaction is unimolecular with respect to the reducing sugar. 

(2) It is zero molecular with respect to copper present in the solution as 
complex cation. 

(3) The reaction velocity is independent of the concentration of Rochelee salt. 
The minimum amount of tartrate required is in the ratio of 1:1 of copper sulphate 
to form the complex. i 

(4) The reaction is highly catalysed by the hydroxyl ions. ‘The increase in 
velocity constant is however not proportional te hydroxyl ions concentration. 

(5) The reaction has’ an induction period. 

(6) The previous treatment of the alkali enhances the reaction rate in the case 
of aldehyde sugar (dextrose and galactose) and retards the reaction speed in the 
case of ketosugar (fructose). The induction period remains with all the reducing 
sugars. 

(7) The following is the order observed in the reaction speed of dextrose, 
galatose and fructose. 


fructose)dextrose>galactose. 


(8) It is suggested that the rate determining step in the reduction of Fehling’s 
solution by reducing sugars is the action of alkali on the sugar molecule pro- 
gcns intermediate enediol. 


Kinetics of Reduction of Bivalent Copper by Reducing Sugars. Part II. Reduction 
by L-Arabinose and D-Xylose. 


[ATHURA PRASAD SINGH, BAL KRISHNA and SATYESHWAR GHOSH, 
Allahabad. 


n this paper the authors have studied the reduction of bi-valent copper by 
se and d-xylose in presence of sodium potassium tartrate and sodium 
alkaline medium. The summary of the results is given below: 

e reaction is unimolecular with respect to the reducing sugar and 
cular with respect to the copper complex. 3 

ss of tartrate or citrate has no specific effect on the reaction speed. 
complexes in alkaline medium. 

y is enhanced by increasing the amount of alkali but 
1 to hydroxyl ions concentration. 
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The previous treatment of the sugars with alkali leads to enhancement of the 
reaction velocity which is due to Lbryde Bruyn transformation proving thereby 


that a rearrangement takes place in sugar molecule in alkaline medium prior to 
its oxidation. 


(4) The two optical isomers of pentoses have different speed of reduction under 
identical conditions. The d-xylose has a faster speed than 1-arabinose. 

(5) From our results on the reducing action of four different reducing sugars, 
it is concluded that intermediate inediol is formed in the presence of an alkali 


which reacts with the copper complex immediately giving a zeromolecular nature 
of the reaction. 


87. Dipole moments and Molecular structure of Barbituric acid and its derivatives. 


S. SOUNDARARAJAN and K. R. KRISHNASWAMI, Bangalore. 


A study of the dipole moments of barbituric acid and eight of its 5: 5’ substi- 
tuted derivatives in dioxan solution reveals that barbituric acid (1:04D) exists 
in the lactam structure in dioxan solntion. Also there has been found to be a 
close correlation between the thermodynamic dissociation constants and the dipole 
moments of the 5:5 substituted acids, though the quantitative nature of the rela- 
tionship could not be ascertained. In the case of alloxan monohydrate the linear 
relationship between e, d and concentration bespeaks of the existence of the 
molecule as dihydroxy-barbituric acid, i.e., the molecule of water in alloxan mono- 
hydrate is chemically bound and not water of crystallisation and the observed 
moment (2:10D) corresponds to a structure wherein hydrogen bonding of the type 
Ox—Hji—Oy and Oy—H,—O (attached tc carbon 4) can occur. 


88. Periodide formation and Association in water-alcohol mixtures. 


N. R. SUBBARATNAM and A. K. BHATTACHARYA, Saugor. 


Addition of ethyl alcohol to very dilute solutions of Iodine in water is shown 
to result in the increased production of periodides. The change in the absorption 
spectra was" studied varying the proportions of water and alcohol. Complete dis- 
appearance of the normal iodine maxima in the visible and a significant increase 
in the ultraviolet maxima of the periodide ions at 350m“ and 290m4 occur at 
a concentration of about 28% alcohol by volume. This has been explained from 
the point view of the breaking up of the association of water molecules or complete 
depolymerisation of them by the molecules of alcohol and only above this con- 
centration the alcohol molecules being free to react with iodine forming more 
periodides. The calculations of Butler also show that the depolymerisation is com- 
plete at a ratio of 8 molecules of water to each alcohol molecule, which corresponds 
to 29:3% alcohol by volume. 


89. Polarographic behaviour of Iron in Pyrophosphate. 


R. S. SUBRAHMANYA, Bangalore. 


e 

‘The polarographic behaviour of Iron has been studied at various pH values 
and in the presence of the following electrolytes : (1) sodium hydroxide, (2) sodium 
carbonate, (3) sodium acetate and (4) ammonium chloride and ammonium hydro- 


xide. It has been noticed that below pH 10-4, the polarograms consist of two 


waves both corresponding to the reduction of ferric to ferrous. With a decrease 
in pH, the height of the first wave first increases, then remains constant and 
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s again increases. The results are explained on the assumption of the formation 
= of different species of ccmplexes at different pH values. The first wave is rever- 
sible while the second wave is irreversible. ‘The addition of potassium nitrate has 
a suppressive effect on the first wave. Solutions containing sodium carbonate and 
E = pyrophosphate are yellow in colour indicating the presence of colloidal hydrous 
= ferric oxide. Only one wave corresponding to the reduction of ferric to ferrous 
ion is noticed. In ammonia-ammonium chloride solutions, only one -irreversible 
ae wave corresponding to the reduction of ferric to ferrous is noticed. 
cS Evidence has been found for the formation of Fe(P,O,)~-. 

It has been suggested that a combination of potassium nitrate with gelation 
could be employed to estimate iron polarographically in presence of pyrophosphate. 


_ 90. Polarographic behaviour of cadmium, copper, lead, nickel, cobalt, zinc and iron 
P in Ethanolamines and Potassium Sulphate or nitrate. 


S. SUBRAHMANYA, Bangalore. 


The polarographic behaviour of ethanolamine complexes of cobalt, nickel, 
zinc, cadmium, iron, lead and copper has been studied in presence of potassium 
ae sulphate or nitrate. Evidence is obtained for the formation of the following 
= Complexes, where (Moen) represents Monoethanolamine, (Dien) represents 
a vag Diethanolamine and (Trien) represents Triethanolamine : 


1. Cd (Moen),++ 9. Ni (Dien),++ 
2. Cd (Dien),++ 10. Ni (Trien),++ 
3. Cd (Trien),++ 11. Co (Dien),++ 
4. Cu (Moen),++ 12. Co (Trien),++ 
5. Cu (Dien),++ 13. Zn (Moen), ++ 
6. Pb (Moen),++ ; 14. Zn (Dien),++ 
7. Pb (Dien),++ : 15. Zn (Trien),++ 
8. 


Ni (Moen),++ 


A. M. TALATI, Petlad. 


Vogel, et al. (J. Chem. Soc., 1952, 514) have calculated the bond parachor 
ues for numerous types of bonds between different types of atoms. ‘he author . 


p asishown in the present paper that the observed parachor values of the branched 


nomaly can be explained by adopting corrections for “no-bond interactions” 
thor has recalculated the bond parachor values for the bonds CE and 


A, M. TALATI, Petlad. 


1 al, (J. Chem. Soc., 1952, 514) have suggested differentebond parachor 
bond C—N in aliphatic primary, secondary and tertiary amines. 
aon) that only one value of the bond C—N can be obtained if 

no bond interaction. The bond parachor values for the 
10 pond interaction corrections for GON and 
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93. Studies on Parachor. Part : VI. 
A. M. TALATI, Petlad. 


Group parachor values for the groups (C)CH,NHCH,(C) and (C),CHNHCH (C), 
have been evaluated from the known parachor values of aliphatic secondary amines. 
The differences between the parachor values of CH,NHCH,, (C)CH,NHCH,(C) and 
(C),CHNHCH(C), (corrected for the interference corrections due to C—C—C and 
C—C—N) are found to be constant. From these the group parachor yalue for 
the group (C),NH is deduced and the value of the interference correction for 
C—N—C is suggested. 


94. Studies on Parachor. Part: VII. 


A. M. TALATI, Petlad. 


The atomic parachor for nitrogen has been calculated according to the Gibling’s 
method. The values of the interference correction for the groups C—C—N, 
C—N—C, C-—-N—N, N—C—N and N—N—N are considered to be the same. The 
group parachor values for the groups (C)NH(N), (C),N(N) and (C)N(QN), are sug- 
gested and applied to the calculation of the parachor values of the compounds 
involving some of these groups. 


95. Studies on Parachor. Part: VIII. 
A. M. TALATI, Petlad. 


Ring corrections for the five membered, six membered, seven membered and 
eight membered rings have been determined from the parachor values of cyclo- 
alkanes and are applied to the calculation of the parachor values of cycloalkenes 
and piperidine. A general equation is suggested for ring corrections and is utilised 
to show that the pararhor value of a two membered ring is the same as that of 
a double bond. 


96. Spectrophotometric studies on iron (III) morellin complex in Alcoholic medium. 


S. G. TANDON and C. C. PATEL, Bangalore. 


Spectrophotometric investigations carried out on mixtures of ferric chloride 
and morellin in absolute alcohol show that only one complex is formed, with an 
absorption maximum at 550mpz. Job’s method of continuous variations indicates 
that iron+* and morellin combine in the molar ratio 2:3, yielding a complex of 
the formula Fe,M, (M=morellin). The composition is also confirmed by the slope 
ratio method. The equilibrium constant K, determined spectrophotometrically is 
of the order of 5-0x10- for the dissociation of the complex in alcohol. 


97. Charge and Stability of Colloids XX: Effect of non-electrolytes. 
PARAMHANS TEWARI and A. C. CHATTERJI, Lucknow. 


The influence of methyl, ethyl, n-propyl, n-butyl, n-amyl and n-hexyl alcohols 
on the coagulation of gold sol has been studied with barium chloride as coagulat- 
ing electrolyte. It has been observed that except ethyl alcohol which sensitises 
the sol other alcohols produce stabilisation. It appears from the data that the 
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dielectric constant of the non-electrolytes which was attributed to be mainly 
responsible for sensitisation and protection is unable to explain the phenomenon. 


98. Study of the Kinetics of Isotopic Exchange of Tris-Benzene-Azo-s-Naphthol 
Co (III) with Cobaltous Acetate in Pyridine and Quinoline. 


K. S. VENKATESWARLU, AMAR NATH and JAGDISH SHANKAR, Bombay. 


The half-time of exchange ('/2) in pyridine is found to be proportional to the 
reciprocal of the total concentration of the exchanging atoms (at a fixed temp.) 
and hence favour the ‘‘atom transfer’? mechanism for the exchange. 

The half-time of exchange in pyridine and quinoline, at 40+0-2°C, and at a 
concentration of 0:0025 M of each of the reactants, are 17 and 36 hours respec- 
tively. A marked ‘solvent effect’? is apparent. 

The activation energy in case of pyridine has been graphically determined as 
10:7 k. cals./mole. The case of exchange seems to indicate that the bonds of 
the central cobalt atom in the complex, possess considerable ‘ionic character’. 


99. The Kinetics of increase in ‘Retention’ on heating, in Szilard-Chalmers reaction 
with Cobaltic Acetylacetonate. 


K. S VENKATESWARLU, AMAR NATH and JAGDISH SHANKAR, Bombay. 


The complex was irradiated at a neutron flux of about 10'°n/cm?*/sec. for 2 
weeks at Bepo, Harwell. On heating for about 50 hrs., at about 83+0-5°C and 
94-54+0-5°C, showed an increase in ‘retention’ from 198% to 558% and 66-2% 
respectively. The kinetics of the increase in ‘retentidn’ was investigated and 
found to be of ‘first-order’. The half-time for ‘recombination’, at the above-men- 


tioned temperatures are 6 hrs. 12 mins. and 3 hrs. 24 mins, respectively. 


The phenomenon may perhaps be pictured as follows: a large proportion of 
the recoil cobalt atoms lose their energy through the ‘ligand skeleton’, if the 
‘shielding’ provided by the latter is reasonably sufficient, without irreparable 
damage to the ‘ligand structure’ and ‘come to rest’ at a site very close to the 
original. 

Roo (viz. the saturation retention at any particular temp.) increases with temp. ; 
perhaps an increase in temp. results in a fairly large change in amplitudes of 
vibration for certain atomic configurations of the ‘ligand skeleton’ resulting in a 
higher probability of recombination—the. degree of the latter presumably depend- 
ing on the nature of the ‘ligand structure’ in which the partially ejected cobalt 
atom finds itself. 


100. Chain transfer in Benzoyl Peroxide Catalysed Polymerization of Styrene. 


H. R. ZAIDI and TURNER ALFRAY JR., Hyderabad-Dn. 


Chain transfer constants for the benzoyl peroxide catalyzed polymerization 
of styrene for five different solvents were determined. It was observed: that the 
equation, 1/P=1,/P,+C (S)/ (M), which has been derived by Mayo for the thermal 


_ polymerization of styrene holds true for the benzoyl peroxide polymerization also. 


Benzene acts as an inert solvent. Higher halogenated solvents have higher chain 
transfer activity. Carbon tetrabromide has the highest coefficient of chain transfer. 
‘The yalues followed the following order : 


CBr,>> CCI,CHCI, and C,H,Cl>C,H,CH,Cl, 
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A a 100A. Nature of Tannins in Terminalia Chebula. 


B. M. DAS, S. K. BARAT and K. J. SCARIA, Madras. 


The nature of tannins and their degradation products in Myrabolan nuts 
(Terminalia chebula) has been studied. Acetone extracted tannin has been frac- 
tionated and further purified by liqnid/liquid extraction with ethyl acetate at 
different pH values. Molecular weights and degree of hydration of tanning in the 
fractions were determined by Cryoscopic methods and their buffer characteristics 
were studied from their titration curves obtained. Susceptibility of these fractional 
tannins to hydrolytic decomposition was investigated by observing the molecular 
weight and degree of hydration of the degraded products after prolonged boiling 
which was sufficient to induce hydrolysis. The findings have been correlated with 
the ‘over all’ tanning characteristics of Myrabolans with special reference to the 

a mechanism of their penetration and fixation as well as the astringency of the 
material. 


INORGANIC CHEMISTRY 


101. Bipositive Silver Isonicotinate. 
BIRESWAR BANERJEE and PRIYADARANJAN RAY, Calcutta. 


This paper describes a new bipositive silver complex with isonicotinic acid, 
which was prepared by the oxidation of silver (I) isonicotinate with sodium or 
potassium persulphate solution. The ‘compound forms cinnamon red crystals. It 
is quite stable in dry atmosphere and at a fairly high temperature (110°-115°%) ; 
liberates iodine from an acid solution of potassium iodide and chlorine from 
hydrochloric acid. It readily decomposes in dilute acids or alkalies. It gives 
a magnetic moment of 1-Gus, characteristic of bivalent silver. 


The structure of silver (II) isonicotinate presents an intriguing problem. 
Formation of a metal chelate ring bridging the para positions is obviously improb- 
able. It is, therefore, suggested that the crystal consists of either bimolecular 
aggregates, or of unending two dimensional sheets, giving rise to layer lattices. 
The structure of silver (II) nicotinate may also be represented in the same way. 


102. Formation of Complex Compounds between Urea and Barium Halides. Part X. 
Transport Number Measurements. 


> M. P. BHATNAGAR and C. S. PANDE, Lucknow. 

TAN In previous communications, it has been shown that four definite complexes, 
; (a) BaX,.CO(NH,)., (b) BaX,.2CO(NH.),, (c) BaX,.3CO(NH,), and (4) BaX,.4CO(NH,), 

\ are produced in solution in the above systems. In order to obtain an additional 

| confirmation and to have a more quantitative idea about the nature of these com- 

plexes, transport number measurements were carried out, which indicate: (1) no 


significant variation in the values of Ba ion in the presence of urea at a molecular 
ratio of (2:1), showing almost no tendency for the formation of the compound : 
2BaX,.CO(NH,),. (2) Different orders of magnitude in the values corresponding 


j to other complexes assumed to exist in solution, proving the existence of such 

Pgs . complexes and (3) almost the same variations in all the three systems at the same 

a molecular ratios, indicating that the complexes found in all the systems are alike 

F in nature. 4 
uIr— 12 
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103. Studies on the Co-ordination Complexes of Amino-acethydroxamic Acid. 
AMIYA KUMAR CHAKRABURTTY, Calcutta. % 


Amino-acethydroxamic Acid or Glycine hydroxamic acid, NH,.CH,C(OH) (:NOH) 
has been found to act as a versatile bidentate chelating agent forming several types 
of co-ordination complexes with metals jike copper (II), nickel (II), cobalt (HI), 
iron (III), uranium (VI), chromium (III), manganese (III), vanadium (V) and 
molybdenum (VI). 

In addition to the deep red-violet crystals of copper bis-glycinehydroxamate, 
Cu(C,H,O,N,),.2H,O, a series of green copper mono-glycinehydroxamates of the 
type, [X.Cu.(C,H,O,N,).H,O], (where X=OH, Cl, Br, I, NO,, SCN, 1/2S0, etc.), 
have been isolated. Some alkali and alkaline earth metal salts of the bis compound 
like M'H[Cu(C,H,O,N,),] have also been obtained which include the dark-brown 
copper salt CuH,[Cu(C,H,0,N,),],- 

Nickel also forms similar types of compounds among which the diamagnetic 
bis compound Ni(C,H,O,N,), (isolated in two different crystalline varieties, red 
and orange), the silky yellow mono-comound, [Ni(C,H,O,N,)(OH)H,O], and the 
Na, K, Ca, Ba salts of the bis-variety lave been isolated. 

Cobalt (III) forms beautiful red crystals of cobaltic tris-glycinehydroxamate, 
Co(C,H,O,N,),. 

Two types of orange-yellow uranyl compounds have been isolated, one with 
two molecules of the ligand and the other with one. 

The work of the isolation of the complexes of the ligand with Fe’+, Cr°+, 
Mn*+, V°+, and Mot, and the use of the ligand as reagent for the colorimetric 
estimation of iron (III), vanadium and molybdenum are in progress. Various sub- 
stituted amino-acethydroxamic acids and their higher and lower homologues are 
also being examined in this connection. 


104. Trichrolo-Pyridino-Antimony Complex. 


R. DAS and S. PANI, Cuttack. 


An ether solution of saturated aqueous antimony trichlorite when mixed with 
ether solution of Pyridine yields a white substance containing three chlorine atoms 
and a pyridine molecule per atom of antimony. ‘The compound is not hydrolysed 
easily in water. The Complex is represented by the following structure: 


Cl 
aed NK > 
d AAS 


105. Monofluo-arsenates and their Analogies with Sulphates. 


N. K. DUTT and A. K. GUPTA, Calcutta. 


The following salts have been prepared and analysed—Na,AsO,F, 10H,0; 
K,AsO,F; CoAsO,F, 6H,0; NiAsO,F, 7H,O; CdAsO,F 8/3H,O; CuAsO,F, 58,0; 
ZnAsO,F, 7H,0; CaAsO,F, 2H,0; BaAsO,F; PbAsO,F. Double salts of the general 
formula K,AsO,F, MAsO,F, 6H,O where M is bivalent metal such as K,AsO,F, 
CoAsO,F, 6H,0; K,AsO,F, NiAsO,F, 6H,O and K,AsO,, ZnAsO,F, 6H,O have 
also been prepared by dissolving the two components together in minimum quan- 
tity of water in presence of dilute nitric acid and crystallising. In all the salts 
flucarsenates resemble the sulphates in number of molecules of water of crystalli- 
sation, solubility etc, 
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106. Complex compounds of Cobalt (III) : Part—I. Dipyridino Cobaltic Bisbigua- 
nidinium Hydroxide and its salts. 


S. P. GHOSH and J. N. GUPTA, Patna. 


Lipyridino cobaltic bisbiguanidinium complex has heen prepared by the oxida- 
tion of cobaltous bisbiguanide in presence of pyridine. The dipyridino deravative 
was found to be mere stable than the diamino derivative as it did not hydrolyse. 
The thiosulphate of this complex like that of the hydroxo-aquo derivative changed 
to w-thiosulfato tetrakisbiguanide dithiosulphato dicobalt. From the complex oxalate 
the oxalato oxalate has been obtained. From the reactions studied the complex 
was found to have a trans configuration. A series of salts, viz. sulphate, nitrate, 
thiosulphate, iodide, chlorobromide as well as the hydrated base have been prepared 
and their properties studied. 


107. Epitaxial Growth of Metals by Chemical Displacement. 


A. GOSWAMI, Poona. 


The structures and the modes of growth of the electrodeposits have been exten- 
sively studied by the clectron diffraction technigue, but very little work has been 
done on the chemically displaced metal-deposits, especially in their initial stage 
of growth. In the present paper the structures of chemically displaced silver on 
the (110) and (100) faces of copper, and that of nickel and copper on the (100) face 
of iron single crystals have been studied by the electron diffraction technique. 
Silver was deposited from a complex cyanide bath, whereas nickel and copper were 
deposited from their sulphate solutions. It was observed that silver grew epitaxially 
with parallel orientation on the two faces of copper. On the (100) face of iron, 
nickel grew epitaxially but with (110) orientation, whilst copper deposits were 
randomly disposed on it. The latter, on the other hand, when electrolytically 
deposited from a complex cyanide bath, grew epitaxially. This difference in the 
behaviour of copper is ascribed to its electrode potential value in the two baths, 
the greater potential value resulting in randomly disposed deposits. With increase 
in thickness, the deposits may become random or one-degree orientated similar 
to that observed in cathodic deposits. 


108. Studies in Ceric Salts. 


R. N. KAPOOR, N. N. SHARMA and R. C. MEHROTRA, Lucknow. 


A measurement of the pH of the following solutions, Ce(NO,),, Ce(ClO,),, 
(NH,),Ce(NO,),, and K,Ce(NO,), indicates that these solutions are in general hydro- 
lysed as below and that further hydrolysis is slow: 


CeX,+2 H,O2CeX, (OH), +2 HX; 
(CeX,)=+2 H,O2[Ce(OH),X,J=+2 HX. 


The above appears to indicate a similarity to zirconium salts which are known to 
give quite stable zirconyl ions in solution. 

Hlectrometric titrations of solutions of ceric nitrate, potassium cerato nitrate 
and ammonium cerato nitrate with caustic alkalies have been carried out and 
almost identical curves have been obtained indicating that the cerato-nitrie acid, 
H,Ce(NO,),, even if formed in solution, is a strong acid. However in all the above 
cases, precipitation begins when only three equivalents of the alkali have been 
added indicating the formation of basic salts similar to those found by Jones and 
Soper (1935) in ceratosulphate solutions. 
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109. Peroxy titanium Oxalate complex. 
D. P. KHARKAR and C. C. PATEL, Bangalore. 


When a suspension of freshly prepared pertitanic acid was mixed with oxalic 
acid in presence of hydrogen peroxide, a deep red solution was obtained, which 
on concentration at room temperature yielded a complex having the composition 
Ti0,C,0,.3.5H,0. Various physico-chemical studies like the vapour pressure 
measurements, absorption spectra, conductivity studies, thermogravimetric beha- 
viour, and potentiometric titration indicate that the complex has the structural 


formula. 


| 

0 | 
110. Studies on the Carbonates of Transitional Elements. 

R. M. MALLIA, D. S. BHARADWAJ and K. R. KRISHNASWAMI, 


Bangalore. 


The carbonates and bicarbonates of nickel and cobalt were prepared under 
various experimental conditions and were examined by different physico-chemical 
methods. Extent of dye absorption by the precipitates indicated that the surface 
properties differed although the chemical composition was practically identical in 
some cases. The thermogravimetric analysis of these compounds was carried out 
making use of the McBain-Bakr Quartz fibre spring. The thermo-analysis showed 
that these carbonates decompose at different stages beginning with 120°C. The 
decomposition will be complete at 350°C. 


111. Reaction of the Alkoxides of Silicon, Titanium and Zirconium with Hydrogen 
Bromide. j j 


R. C. MEHROTRA, Lucknow. 


It has been found that butyl orthosilicate does not react with hydrogen bro- 
mide, titanium alkoxides give di-bromide derivatives and zirconium isopropoxide 
gives a mixture of mono-isopropoxide tribromide and di-isopropoxide dibromide of 
zirconium. The reactions provide methods for the preparation of these new com- 
pounds and demonstrate an interesting gradation in properties from: silicon to zir- 
conium. An attempt has been made to explain this gradation in properties on the 
basis of eiectronic theory of chemical reactivity. 
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112. Complex of Trivalent Cobalt with p-(Mercaptoacetamido) Benzoic Acid. 


R. N. MISRA and S. PANI, Cuttack. 


Cobalt forms 1:3 complex with derivatives of thioglycollanilides (Jour. Ind. 
Chem. Soc., 1955, 32, 127). A mixture of cobalt sulphate with just excess of an 
alkali solution of p-(Mercaptoacetamido) benzoic acid is paramagnetic at the begin- 
ning but becomes dimagnetic after some time. Since cobalt hydroxide is not 
formed when the solution of the reagent containing excess of NaOH is added to 
cobalt sulphate it is assumed that cobaltous complex is first formed (which is para- 
magnetic) and is slowly oxidised to trivalent 6-co-ordination cobalt complex (which 
is diamagnetic). The reaction being, 


] 


0- C=0 F O-c=0 


The pH which is expected to rise due to the above reaction is also qualitatively 
observed. 


113. Studies on hydrated ceric oxide. Part I. Preparation of normal ceric 


hydroxide. : 
S. S. MOOSATH, Trivandrum. 


The oxidation product of cerous hydroxide with different oxidising agents has 
been variously described as, ceric hydroxide, hydrated ceric oxide, cero-ceric oxide 
etc. No procedure has been described for obtaining the normal ceric hydroxide 
or the dihydrate of ceric oxide. A simple procedure has been developed for 
obtaining the same as a cream-coloured easy flowing powder. Dioxan and petro- 
leum ether are used for getting this definite hydrate. ; 


114. The Decomposition of Hyponitrites of Calcium and Strontium. 


TRAMBAKLAL MOHANLAL OZA and VASANTRAI TRAMBAKLAL OZA, 
Bombay. 


The decomposition of SrN,O, and CaN,0}, H,O (prepared) has been studied by 
(a) the application of heat and (b) exposure to carbon dioxide. The thermal decom- 
position products are found to be similar to those of SrN,O,, 5H,O and CaN,0,, 
4H,O, respectively. Carbon dioxide acts to different extents and moisture exercises 
an influence in the action. The results seem to show that reactions (1) RN,O,= 
RO+N,O and (2) RN,O,=2RO+R(NO,),+2N,, which appear to be simultaneous, 
are the characteristic reactions of the decomposition. The possible resonance forms 
of hyponitrous acid are considered and an attempt is made to explain the formation 
of the observed decomposition products. 


CC-O. In Public Domain. Gurukul Kangri Collection, Haridwar 


a ee 


—— ee —a LS ~~ al 


4 És Digitized by Arya Samaj Foundation Chennai and eGangotri 
= Proc. 43rd Ind. Sc. Cong. : Part III: Abstracts 


“Ike Study of the Pyridine Complex of the Blue Peroxy chromic acid. 


R. C. RAI and UTTAM CHAND, Agra. 


cee “The complex was prepared by adding ice-cooled Pyridine to an ethereal solu- 
ii tion of Blue peroxy chromic acid till the violet blue colour of the perchromic acid 
was ‘changed to greenish blue colour. The empirical formula was found to be 
ss R Cr O,.,, were R stands for organic base. The complex was found to be insoluble 
SPR all organic as well as in inorganic solvents but dissolved in NaOH solution. 
_ When the pyridine complex is dissolved in NaOH solution, it gave in the beginning 
reddish brown coloured solution which changed to greenish tinge and ultimately 
became yellow green. On boiling this solution, a greenish precipitate of Cr(OH), was 
‘obtained indicating that chromium is present in the complex in the basic radical 
also. The amount of chromium in the basic radical was found to be just half of 
the total chromium. On the basis of this observation the molecular formula for 
= pyridine complex is suggested as R, Cr CR O, or R, Cr, Cr, O,- 


y —. ta 


oe 
25 ee 
= 116. The study of the Piperidine complex of the Peroxy-chromic acid. 


zin R. C. RAI and UTTAM CHAND, Agra. 


The Piperidine complex was prepared and studied as in the case of the pyridine 
Eo complex. The molecular formula is suggested to be R,Cr,O, or R,Cr,Cr,O,,. 


l 117. The oxidising power of chromium in relation to its probable composition, 


RAM CHANDRA RAI and SATYA PRAKASH, Agra. 


A large number of samples of blue chromium peroxide were prepared both 
potassium dichromate and sulphuric acid and from chromic acid, varying the 
ntrations of hydrogen peroxide added. They were iodometrically titrated 
0 : (i) in absence of a mineral acid, and (ii) then in the acid medium. 
ie total TE oxygen was compared with the oxygen available from their 
spontaneous decomposition product, which has been identified to have the com- 
ition of chromium dichromate. This ratio comes to be 2:1. ‘hese results 
lat the blue chromium peroxide has the composition of Cr,O,, rather than 
proposed by earlier workers. The intermediary reactions during the titra- 


Systems :—KCI-SrC1,-H,O and KCl-BaCl,-H,O. 
L. N. SRIVASTAVA and P, C. BOSE, Lucknow. 


S 
a N waves and adiabatic compressibility were determined 
d solutions of potassium chloride and strontium chloride, and 
\ nd barium chloride prepared by the method of monovariation. 


e = aie When the values of the velocity of ultrasonic 
jere plotted a ; ntration of strontium chloride and barium 
fi he case of the CAN FOLS -H,O and 
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and seven minima corresponded to the four and seven complexes in the above two 
systems, the formulae of the complexes are given in the last para. 

Adiabatic compressibility of the mixed solutions of potassium chloride and 
strontium chloride, and potassium chloride and barium chloride were calculated. 
When the values of adiabatic compressibility were plotted against the concentra- 
tion of strontium chloride and barium chloride four and seyen kinks were obtained 
on the curves of the two respective systems. These kinks are at places where the 
stoichiometric ratio between potassium chloride and strontium chloride are 3:2; 
1:1; 3:4 and 2:3. In the case of the system KCl-BaCl,-H,O the kinks are at 
places where the stoichiometric ratio between the two salts are 4:1; 3:1; 2:1; 
Srerelesl: 223; and) love: 

Thus in the case of the system KCI-SrCl,-H,O the following four complexes 
are shown to exist in the aqueous mixed solutions :—3KC1.2SrSl,; KCLSrCl,; 
3KC1.4SrCl, and 2KC1.35SrCl,, In the case of the system KCl-BaCl,-H,O the 
following seven complexes are shown to exist in the aqueous state :—4KC1.BaCl, ; 
SKC1.BaCl,; 2ĶC1.BaCl,; 3KCl2BaCl,; KCI.BaCl,; 2KCI.3BaCl, and KCI.2BaCl,. 


119. Formation of Complex Compounds between Potassium Chloride and Alkaline 
Earth Chlorides—Part X. 


System :—KCI-BaCl,-H,O. 
L. N. SRIVASTAVA and P. C. BOSE, Lucknow. 


The crystals that separated out in the mixed solutions of potassium chloride 
and barium chloride in which the stoichiometric ratio between the two salts is 
2:1, were examined under the microscope and it was found that their shape did 
not resemble either with the crystals of potassium chloride or barium chloride. 

The crystals were thoroughly washed and dried and their X-ray diffraction 
pattern was taken on the Phillips micro-diffraction unit using a tube with copper 
as an anticathode. The photograph was taken on a flat camera using ordinary 
Debye-Scherer techniquqe of powder photography. 

The pattern gave five lines and the Bragg’s spacing was calculated. On com- 
paring the Bragg’s spacing obtained for the complex with the known Bragg’s 
spacing of potassium chloride and barium chloride (hydrated and anhydrous), it 
was found that two lines corresponded with the lines of BaCl,.2H,O, the third 
line corresponded with the line of potassium chloride and the fourth line resembled 
the corresponding line of anhydrous barium chloride. The fifth line does not 
correspond to any of the lines corresponding to that of potassium chloride or barium 
chloride and this line may, therefore, be attributed to the complex salt of the 
empirical formula K,BaCl,. 


120. Catalytic decomposition of potassium chlorate in presence of Oxides of Metals. 
B. THAKUR and G. N. SINGH, Patna. 


Manganese dioxide is used as a catalytic agent in the preparation of oxygen 
in the laboratory. It has been observed that oxygen prepared in this way is 
usually not pure. ‘he gas contains varying amounts of chlorine. White fumes are 
also present in the gas. These fumes are not stopped by glass wool or water. 
The quantities of chlorine and white fumes depend upon the potassium chlorate- 
manganese dioxide ratio and the duration of heating. The quicker the reaction, 
more chlorine and white fumes are produced. The conditions for the production 
of maximum quantity of chlorine are under inyestigation. The chemical nature 
of the white fumes is also being studied, 5 
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121. Studies on the complexes of Phosphorus Oxychloride with Aluminium 
Trichloride. 


K. N. VENKATARAMAN and K. R. KRISHNASWAMI, Bangalore. 


The reaction between anhydrous aluminium chloride and phosphorus oxy- 
chloride has been investigated and the results indicate that these two compounds 
form a solid complex. During the chemical analysis of this compound, aluminium 
was estimated as the 8-hydroxy quinolinate, phosphoric acid as the ammonium 
phosphomolybdate and chlorine by Volhard’s inethod. Analytical results showed 
that the complex was of the formula AICI, 2POCI1,, The compound consists of tiny 
white crystals which fume wher exposed to air. 


ORGANIC CHEMISTRY 


122. Condensation of Urea with some Aromatic Aldehydes and Ammonia, 


KHALIL AHMED and N. V. SUBBA RAO, Hyderabad (Dn.) 


Past work on the condensation of utea with aliphatic aldehydes and ammonia 
or primary amines has been reviewed. Benzaldehyde, salicylaldehyde and anisal- 
dehyde have now been successfully condensed with urea and ammonium acetate 
resulting in 1-Keto-3, 5, Diphenyl-Hexahydro-S-Triazine, silky white needles, 
M.P. 200; 1-Keto-3, 5-Di-(0-Hydroxyphenyl) MHexahydro-S-Triazine, yellow plates, 
M.P.- 180° (with decomposition); 1-Keto-3, 5-Di-(p-Methoxyphenyl)-Hexahydro-S- 
Triazine, white silky needles, M.P. 182°C respectively. 


123. Rauwolfia Alkaloids : Fractionation by Countercurrent Distribution. 


R. P. BANERJEE, M. L. CHATTERJEE and H. F. HAUSLER, Calcutta. 


The technique of countercurrent distribution permits the fractionation of a 
preparation of total alkaloids quantitatively into individual components with simul- 
taneous assay of the preparation in respect of the distribution of the individual 
alkaloids contained therein. 

Total soluble alkaloids from a Dehra Dun variety of Rouwolfia serpentina 
Benth. were partitioned into eight different pure alkaloidal fractions by employing 
the above technique. The alkaloids in the initial chloroform solution can be tenta- 
tively divided into three fractions, namely, (1) alkaloids obtained as salts in aqueous 
phase by repeated extraction of chloroform solution with 02M phosphate buffer 
pH 4-7; (2) those solubilised from the residual chloroform on similar treatment 
with 0-2 M phosphate solution pH 3-0; and (3) alkaloids which still remain in 
chloroform. Countercurrent distribution of material obtained from step (1) between 
chloroform and 0:2 M phosphate buffer pH 5-6 employing 40 transfers yields 2 clear 
alkaloid distribution peaks. Similar treatment of material solubilised by step (2) 
between chloroform and 0:2 M phosphate solution pH 3:6 results in the appearance 
of 4 alkaloid peaks. Material described as (3), on distribution between chloroform 
and 02 M phosphate solution pH 1-8, yields a further 2 pure fractions. 

The relative proportions of the different alkaloids in the preparations can be 
assessed, as in paper electrophoresis, by measuring the area under the respective 
peaks in the alkaloid distribution curves. 


124. The Constitution of Entagenic Acid—A New Triterpene Acid Sapogenin from 
the seeds of the Plant Entada phaseoloides Merrill. 


A. K. BARUA, Calcutta. 


Entagenic acid, C,,H,,0,, m.p. 310-315 (decomp.) has been isolated from the 
seeds of the plant E. phaseoloides Merrill, It shows characteristic I,R. band at 
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2-74-2:94 (for hydroxyl groups), at 594 (for carboxyl group) and at 7-224 (for 
C-Methyl groups). ‘The methyl-ester, C, H:O, m.p. 243-245, on hydrolysis with 
alcoholic KOH gives back the original acid in poor yield. The rate of hydrolysis 
indicates that the carboxyl group is very hindered. Entagenic acid gives a tri- 
acetyl derivative, C,,H,,O, m.p. 188-189. Methyl entagenate forms a mono-tosyl 
derivative, C,,H,,—SO,, m.p. 151-152. Entagenic acid has got a hindered double bond. 
It forms a mono-bromo-lactone, C,,H,,O,Br m.p. 263-264, with bromine in acetic 
acid I.R. spectrum shows characteristic y-lactone band at 5-654. The formation of ` 
the mono-bromo-lactone suggests that entagenic acid is similar to oleanolic acid 
and other triterpene acids of the 4- and B-amyrin groups having a carboxyl group 
at C-17 and a double bond at 12:13 position. Since methyl entagenate in chloro- 
form consumes nearly one mole of per-benzoic acid, entagenic acid appears to be a 
member of the #-amyrin group as members of the *-amyrin groups are inert to 
this reagent. One of the hydroxyl groups in entagenic acid may be assumed to be 
at C-2 in ring A as it is almost ubiquitious. Methyl entagenate forms an acetonyl 
derivative, C,,H.,O,, m.p. 200-201. Methyl entagenate in methanol consumes one 
mole of per-iodic acid. These prove beyond doubt the presence of a single <-glycol 
system. ‘The periodic acid oxidation product, C,,H,,O,, m.p. 195, gives the tests 
for aldehyde. ‘The failure to cyclise the periodic oxidation product to give an 
« B-unsaturated aldehyde indicates that the x -glycol system is not in ring A. 
Methyl entagenate on oxidation with CrO, in acetic acid, gives a neutral triketone, 
C,,H,,0,, m.p. 208. It does not give any colouration with ferric chloride and is 
deep yellow in colour which suggest it to be a true 4-diketone. It gives a mono- 
2 :4-dinitrophenyl hydrazone, C,,H,,O,N,, m.p. 225-226. Methyl entagentrione on 
hydrolysis with alcoholic KOH gives a decarboxylated product, Nor-entagentrione, 
C,,H,,0O,, m.p. 209-210. The above decarboxylation suggests that there is one 
ketonic group in methyl entagentrione which is 8- to the carboxyl group. Nor- 
entagentrione gives colouration with ferric chloride which indicates it to be a dio- 
sphenol. ( U.V. spectrum: y max 283 mp, € 12, 060.) From the above experiments 
it appears that most probably the « -glycol system in entagenic acid is either in 
ring D or Ji, assuming the carboxyl group to be in the usual position (C-17) and 
entagenic acid may be represented either as (I) or (I). 


OH 
oH 


CooH COOH 


ou 
Ho 
HO 


Œ 
125. Antitubercular Compounds—Part IV. 
A. S. BAVADEKAR, T. R. INGLE, R. V. GHATE, and B. V. BHIDE, Poona. 
Recently Barry and co-workers [Nature, 156, 48 (1945)]; [Ibid, 158, 863 (1946); 
Ibid, 166, 303 (1950)], have developed highly active succinic acids and allied 
compounds. The authors started with a-methyl, a'-dodecyl succinic acid and pre- 


pared a large number of derivatives on modifying the molecule. Barry’s starting 
compound viz. 


R. CH. COOH where R =C,,H,, 
| 
R. CH. COOH ; and R’=CH, 
Wi—I13 
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is modified by replacing R & R’ series of compounds having R=C,H,.CH,.CH, and 
C,H, and R’=CH,.H and C,,H,, substituents are prepared. Following acids and 
their different derivatives like semianilides, amides, glycols and hydrazides etc. 
have been prepared. 


(1)a-decyl, a’-(8 phenylethyl) succinic acid ... EMERIC 
(2) a-methyl, o’-phenyl succinic acid a EMIR T332 and 
(3) Phenyl Succinic Acid ez ie? ... M.P. 164-66°C. 


‘The derivatives of the above acids are being tested against Staph. aur and M. 
Tuberculosis. 


126. Studies on 3-8-Naphthyl-2-6-Naphthylimino-4-Thiazolidone. 
P. N. BHARGAVA and Miss UMA BHATNAGAR, Banaras. 


Bhargava synthesized a number of 3-aryl-2-arylimino-4-thiazolidones (J. Amer. 
Chem. Soc., 1951, 73, 2353). Klare, Markley, and Reid have studied the conden- 
sation of diphenyl thiourea, monochloroacetic acid and anhydrous sodium acetate 
in presence of ethanol. The authors, therefore, studied the rate of formation of 
this compound. S-di-B-Naphthyl-thiourea required for the reaction has been 
obtained according to Fry (J. Amer. Chem. Soc., 1913, 1539) by using KOH 
or K;CO, for the elemination of H,S formed during the reaction. This on con- 
densation with monochloroacetic acid and anhydrous sodium acetate with ethanol 
as solyent gave the required thiazolidone. On hydrolysis with acetic acid the 
thiazolidone gave the corresponding thiazolidione. 


127. Condensation of Acetoacetic Ester with Aldehydes and Ammonia. 


P. N. BHARGAVA and K. P. SINGH, Banaras. 


In continuation to the earlier work on 4’-piperidones (Hantzsch and co-workers, 
Ann. 1882, 1, 215; ibid, 155, 281; Ber., 3, 399 etc.) a number of 2 :6-diaryl-3-ethoxy- 
carbonyl-4-piperidones have been synthesised, by condensing the corresponding alde- 
hydes with acetoacetic ester and ammonia using glacial acetic acid as the solvent. 


128. 2-p-Tolylimino-3-p-Tolyl-4-Thiazolidone. 
P. N. BHARGAVA and B. CHITTYYA, Banaras. 


In continuation to the earlier work on 2-arylimino-3-aryl-4-thiazolidones 
(Bhargava, P. N., J. Amer. Chem. Soc., 1951, 73, 2353; Bhargava et al., J. Ind. 
Chem. Soc., 1955, 32, 49), the present investigation has been extended to the 
synthesis of 2-p-tolylimino-3-p-tolyl-4-thiazolidone, the maximum yield of which has 
been obtained by employing an excess of monochloroacetic acid than the required 
molar quantity and refluxing the reaction mixture for 8 hours. The secondary 
formation of 3-p-tolyl-2 :4-thiazilidione has been successfully suppressed by the addi- 
tion of a sufficient quantity of anhydrous sodium acetate, which removes HCl in 
situ. Its condensation with ten aldehydes, one nitroso compound and two diazo- 
nium chlorides indicates the presence of an active methylene grouping. Oxidation 
with chromic anhydride in acetone or H,O, in glacial acetic acid and acetic anhy- 
dride has resulted in the formation ot 3-p-tolyl-2-p-tolylimino-4-thiazolidone-1-dioxide, 
All the above results establish the constitution of the compound. 
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129. Estimation of X-, B- & a-Celluloses, Hemicelluloses A & B and Lignin. 
PRITHWI NATH BHARGAVA, Banaras. 


«-, B- and y-Celluloses, hemicelluloses A and B and lignin have been estimated 
by the well known methods in twenty specimens of woods, shrubs and herbs. The 


original method of Schorger for estimation of lignin and those of O’Dwyer and 
Norris and Preece for estimation of hemicelluloses A and B have been modified. 
These modified procedures have been found better and more efficient. 


130. Studies in Local Anaesthetics. 


“4 ; P. N. BHARGAVA and M. G. RAGHAVAN NAIR, Banaras. 


Earlier workers have proved that the structural requirements for a focal 
+ anaesthetic are a lipolytic end containing an aromatic nucleus, a hydrophylic end 

consisting a tertiary amino group and an intermediate alkyl or substituted alkyl 
chain. The compounds containing larger aromatic nucleus frequently possess 
greater activity than their benzene analogues (Jour. Ind. Chem. Soc., 1954, 31, 
845; Jour. Amer. Chem. Soc., 1948, 70, 3474). Bjerregaard and Houston, Blicke and 
Parke (Jour. Amer. Chem. Soc., 1939, 61, 1200) and also Sargrevskaya and 
Neovabda (Jour. Gen. Chem., U.S.S.R., 1938, 8, 914) have reported active esters 
of aminonaphthoic acid. 

The present work was undertaken with a view to synthesise piperidino, diethyl 
amino-, and carbazolo derivatives of chloracetyl-l-amino anthraquinone. 

For the syntheses of these compounds, !-amino anthraquinone was treated with 
chloracetyl chloride. The resulting chloro-compounds were condensed with the 
secondary bases. 


131. Studies on 2-m-Tolylimino-3-m-Tolyl-4-Thiazolidone, 
P. N. BHARGAVA and G. S. GOSWAMI, Banaras. 


2-m-Tolylimino-3-m-tolyl-4-thiazolidone has been synthesised from S-di-m-tolyl- 
thiourea and monochloroacetic acid in the presence of anhydrous sodium acetate 
and absolute alcohol. S-di-m-tolylthiourea has been prepared from m-toluidine and 
carbon disulphide. During studies on the effect of reaction conditions on the pre- 
paration of the thiazolidone, the maximum yield is obtained by employing the 
amount of monochloroacetic acid slightly in excess than the required molar propor- 
tion and refluxing the reaction mixture for 4 hours. The thiazolidone decomposes 
quantitatively into S-di-m-tolylurea on boiling with alkali and into 3-m-tolyl-2 :4- 
thiazolidione with hydrochioride acid. It has been condensed with a number of 
aldehydes, one nitroso compound and one diazonium chloride to give a series 


ii of the corresponding 5-substituted thiazolidones, thereby indicating the presence of 
f an active methylene group at position 5. It also forms a hydrochloride and a 
A picrate. Finally on oxidation with H,O, in glacial acetic acid (Troutman and Long, 


J. Amer. Chem. Soc., 1948, 70, 3436), the thiazolidone is converted into sulphone. 
All the above results establish the constitution of the compound, which is supported 
by its synthesis. 


132. Dichloro Phenyl Alkyl Sulphides and Sulphones: Part I. 


l 


H. B. BHAT, S. M. DANDIN, P. B. SATTUR and K. S. NARGUND, 
Dharwar. 


Dichloro phenyl alkyl sulphides and sulphones have been prepared with a view 
to test them for fungicidal and insecticidal properties. Dichloro thiophenols were 
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des with zinc and sulphuric acid. 


The following are described :— 


fom 
2:5 dichloro phenyl ethyl sulphide b.p. 143/16mm.: Sulphone M.P. 


RE 5 5 5 iso-propyl ,, » 150/55mm.: Sulphone ,, 
Bl iy y a butyl x „ 165/30mm.: Sulphone ,, 
» ” ” amyl D », 186/30mm. : Sulphone b.p. 
oe 9 0 hexyl x » 195/30mm.: Sulphone ,, 
SD op ay benzyl x M.P. 67 Sulphone M.P. 
»” 22 ” zbi hydroxy 


Sulphone ,, 
Sulphone b.p. 


ethyl ,, b.p. 
ethyl sulphide b.p. 


205 /35n1m. : 
155/22mım. : 


graphy. 
BHOLA NATH, Poona. 


through the parallel spotting of known sugars. 
4 hours, and (b) n-butanol-acetic acid-water (4: 


ose and galactose. 


H. G. BISWAS, Calcutta. 


iso-propyl ,, », 145/2i1mm.: Sulphone M.P. 
» D 5) butyl m », 168/25mm.: Sulphone b.p. 
» ” ns amyl op », 185/20mm.: Sulphone ,, 
» ” ” hexyl D » 178/35mm.: Sulphone ,, 
Do 5 ” -b-hydroxy - 
ethylTEn » 180/25mm.: Sulphone ,, 
En DL TE op benzyl s », 210/35mm.: Sulphone M.P. 


133. Sugar Constituents of Hemi-cellulose from arecanut husk by Paper 


EO benzenes with Soni acid and cee the RE 
The thiophenols were condensed. with 


114. 

123. 

68. 

221 /25mm. 
242 / 55mm. 
127, 


129. 
195/40mm. 
116. 
203 /20mm. 
210/25mm. 
215/21mm. 


230/25mm. 
98. 


Chromato- 


Aihe hydrolysate, prepared from mechanically decorticated arecanut husk in 
the usual way, has been examined chromatographically by the descending method 
The systems (a) phenol-NH, for 
1: 5) for 72 hours were made use 
while aniline oxalate and naphthoresorcinol were employed as the spraying 
ents. The spots indicated the presence of rhamnose, xylose, arabinose, mannose, 


final mother ae a by-product obtained in the purification of the crude 
se from rectified spirit has been found on exhaustive clinical 


mu 


a 


4 
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On the other hand, the ring closure of III to IV takes place in presence of an 
alkoxide but not’ of trimethylamine. 


RN — CH(CO,R,), NEt, R,N —C(CO,R,); 
| >. | | 
CO— CHR, CO— CHR, 
| 
X 
I I 
CH, — CH(CO,Et), NaOEt _ CH, — C(CO,Et), 
| oa 
CH, — CH,X CH, — CH, 
Il IV 


The cyclization of I involves the alkylation of an amiidomalonic ester, that 
of III involves the alkylation of an alkylmalonic ester. We have, however, found 
that an amidomalonic ester like CH,CONPhCH(CO,Et), is not alkylated by an 
alkyl halide in the presence of triethylamine. 


The halogen in I is adjacent to a carbonyl function; the enhanced activity of 
this halogen compared to the halogen in III could conceivably be the reason for 
the greater ease of cyclization of I. But, we have found that acetamidomalonic 
ester is not alkylated by ethyl bromoacetate in presence of triethylamine. Further, 
V in which the halogen if not adjacent to a carbonyl function, cyclizes (to a 
gamima-lactam VI) as easily as does I. We are therefore led to conclude that there 
is an inherent tendency for the formation of the beta lactam ring of type II just 
as there is an inherent tendency for the formation of six-membered and five- 
membered rings. 


PhN — CH(CO,Et), PhN — C(CO,Et), 
EN | NEt, | 
oc CH,Br —> oc CH, 
NSM NA 
CH, CH, 
vV VI 


When a one step conversion of diethyl anilinomalonate VII to the beta-lactam 
II by interaction with chloroactyl chloride and triethylamine was attempted, a 
crystalline halogen free compound, m.p. 184-185, was obtained. Some deep seated 
change seems to have occurred. The constitution of this compound is under in- 
vestigation. 


136. Stereochemistry of 3-p-menthane carboxylic acid and related compounds. 


AJAY K. BOSE and R. SITA RAM IYER, Kharagpur. 


Through Grignard reaction and carbonation menthyl chloride is converted to a 
crystalline menthane carboxylic acid, the configuration of which does not seem to 
have been determined. We subjected this acid to the stereospecific Schmidt re- 
action and obtained menthylamine in good yield. The amine was characterised 
by benzoylation and the amide did not depress the melting point of a genuine 
sample of the benzoyl derivative of (1)menthylamine. The carboxylic acid there- 
fore has the carboxyl group at C, and is trans to the isopropyl group and is there- 
fore equatorial in conformation. The Grignardisation cum carbonation has there- 
fore led to the retention of configuration. This is in conformity with the obser- 
vations that, cholesteryl chloride and cholestanyl chloride undergo carbonation 
with retention of configuration. ; an 
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Shoppee has shown that the lithium aluminium hydride reduction of steroid 
oximes (C,) affords the axial amino derivatives. Menthone oxime should there- 
fore lead to neomenthylamine through lithium aluminium hydride reduction. We 
have not been able to reduce (-)menthone oxime even with a very large excess of 
lithium aluminium hydride under drastic conditions. This may indicate that the 
lithium aluminium hydride reduction of an oxime is susceptible to steric hindrance. 


Following the recent work of Stevens, Morrow & Lawson an attempt was 
made to prepare pure neomenthyl chloride by the distillation of the imino ester 
hydrochloride from (-)menthol, and acetonitrile. The imino ester hydrochloride 
was readily formed in small yield. Distiliation of this compound gave only traces 
of a halogen containing liquid. 


137. Molecular Rotation and Absolute Configuration—Part Ii Ecgonine and its 
derivatives. 
AJAY K. BOSE and N. VENKATESWARAN, Kharagpur. 


In the case of a cyclohexanone derivative (I), the application of the rule 
enunciated in Part I, leads to the prediction that (I) would be more dextro rota- 
tory than the epimer (II). 


S T S T 
RA a AO 
aa eles 

I Il 


The generalisation of Stokes and Bergmann regarding the change in molecular 
rotation, due to the introduction of a keto group in steroids, conforms to this rule. 

The usefulness of this rule may be illustrated by taking the case of ecgonine 
and pseudo-ecgonine, the configuration of which has been established by Fodor 
and co-workers, and by Findlay. By the application of reactions which proceed 
through the retention of configuration, (III) and (IV) have been converted to (V) 
and (VI) respectively and other derivatives. 


~ hy 

==> A =-CH3 
% Vv =} y=H 
N = -CH 
(0) v=} Van 


The application of our rule to the ketones (V) and (VI) and other derivatives 
leads to the conclusion that the former should be more laevo-rotatory than the 
latter, if (V) and (VI) represent the absolute configuration of the ketones. Since 
(VI) has a [a] +6:15° and (V) has [a] —25:5°, we conclude that (III) and (IV) 
represent the absolute configuration of ecgonine and pseudo-ecgonine respectively. 

Very recently Hardegger has shown by oxidative degradation that ecgonine, is 
related to L (+) glutamic acid and its absolute configuration is therefore, represented 


by (III). 
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138. Studies on the seed fats of the Balsaminacea family, Part I: Oil from the 
seeds of Impatiens balsamina. : 


M. M. CHAKRABARTY, Calcutta and S. R. CHAKRABARTY, Coochbehar. 


The oil from the seeds of Impatiens balsamina (Beng.—Dopati, Hindi—Gul- 
mandi, English—Garden Balsam) has been examined. The seeds yielded on extrac- 
tion with light petrol 27% of yellowish oil having the following characteristics 
viz. :— 


Sap. Equiv. wae oe 000 ... 298:2 
Iodine value (Wijs 30 min.) ... oes .. 1774 
Iodine value (Tom’s) ... FO oy e 2373 
Unsaponifiable matter % 686 200 x OY) 
Ref. Index ‘at=35°C jar: oe a ms 1-5070 
Free fatty acids % (as oleic)... ws Ae 0:5 


The absorption spectra of the mixed fatty acids in alcoholic solution in uniso- 
merised condition showed peaks at 234 my, 270 mp, 291:5 my, 305 my and 320 mp; 
that at 305 my is the maximum, thus confirming the presence of parinaric acid 
(A 9, 1i, 13, 15, octadecatetraenoic acid) which agrees with the results of Tutiya 
(J. Chem. Soc. Japan, 1940, 61, 717, 867, 1188; 1941, 62, 10, 552). Results on isomeri- 
sation indicate tle presence of substantial proportions of linolenic and linoleic 
acids. Results of the analysis of mixed fatty acids have been reported. 


139. Studies on the seed fats of the Balsaminaceae family, Part II : The com- 
ponent faity acids of Impatiens balsamina. 


M. M. CHAKRABARTY and S. SARKAR, Calcutta. 


The component fatty acids of the seed fat from Impatiens balsamina have 
been investigated by recent methods of low-temperature crystallisation and ultra- 
violet absorption spectrophotometry. The mixed fatty acids were crystallised from 
a mixture of 5 times ether and 10 times light petroleum ether at —20°C first and 
subsequently from methyl alcohol at —45°C to yield three fractions which were 
separately analysed according to methods suggested by Riley (J. Chem. Soc., 
January, 1950, pp. 12-18). Tne saturated acids from the most saturated fraction 
after the removal of unsaturated acids by Bertram’s oxidation procedure was con- 
verted into methyl esters and fractionated. The percentage composition of the 
mixed fatty acids as computed from the data is— 


parinaric (A—9, 11, 13, 15—Octadeca.-tetraenoic) acid 29:14 


linolenic acid 30:15 
linoleic acid ... ees oes es pe hy 
oleic acid s. ee a Fi ... 18:30 
saturated acids Pee ae s w. 13:24 

100-00 


The results agree fairly with those done earlier (loc. cit.) on the mixed fatty 
acids. 2 


140. Studies on seed fat of the Leguminosae family : The component fatty acids 
of Albizzi lebbek seed fat. 


M. M. CHAKRABARTY, Calcutta and ANUPAM SENGUPTA, Pilani. 


In continuation of cur previous work (Proc. 42nd Sci. Cong. Part III, Page 152), 
the component fatty acids from A. lebbek seed fat have been studied in greater 
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detail from another sample of fat obtained from last year’s crop in Rajasthan. 
The mixed fatty acids (I.V. 120:0) were resolved by low temperature crystallisations 
from acetone and ether at —55°C and —20°C respectively to get three fractions—‘A’ 
(12:6% I.V. 37-2), B (558% I.V. 122-2) and C (31:6% I.V. 146:0). The fatty acids 
composition has been computated on the results of ultraviolet absorption spegtro- 
photometry and methyl ester fractionation data. The % composition is linolenic 1-5, 
linoleic 58:4, oleic 9-6, saturated 30:5. The saturated fatty acids are composed of 
621% myristic, 58:47% palmitic and 35:32% stearic. Higher fatty acids appear to 
be absent. 


141. Paper Chromatographic Separation of some Natural Coumarins. 
P.. K. BOSE and D. P. CHAKRABORTY, Calcutta. 


Paper chromatographic separation of some natural coumarins of Indian plants 
has been worked out using a wide variety of solvent systems. ‘The coumarins 
were ayapin, bergapten, bykangelicin, coumarin, ferulin, limmetin, luvangetin, 
mormelosin, seselin, marmin, murrayin, pimpinellin. The Rr values have been 
determined mostly by observing the developed chromatogram under ultra-violet 
light. Attempts to separate the constituents from a mixture of the couramins have 
been made. Water has been found to be the best solvent for the separation of the 
couramins from the mixture. Coumarin has beeu detected on the developed paper 
under ultra-violet light in solvent systems pyridine- ammonia-water, formamide- 
amimonia-water, n-butanol-acetic acid-water. The relationship of their structures 
and behaviour in different solyent systems have been discussed. It has also been 
observed from the Rr values of coumarins in water as the solvent, that factors other 
than liquid partition are probably involved in the process. 


142. Albusin; the Bitter Lactone of Dictamnus Albus Linn. 
ASIMA CHATTERJEE and SUDHIR KUMAR SAHA, Calcutta. 


From the ether extract of white dittany root (Dictamnus albus Linn, Fam. 
Rutaceae) two hitter lactones, albusin, C,,H,,O0;, m.p. 224°, dec. (Yield, 0:3%) and 
albusinine, m.p. 271°, dec. (Yield, 0:05%) have been isolated. ‘These bitter principles 
have been purified by fractional crystallisation and subsequently by chromato- 
graphy over Brockmann alumina using chloroform as the solvent and methanol as 
the eluent. Albusin crystallises in rhombic plates from ethanol. It is sparingly 
soluble in chloroform, benzene, ethylacetate and acetone and insoluble in water. 
It contains a hydroxyl, a lactone and two side methyl groups. Quantitative detec- 
tion of these functions in albusin have also been possible from the studies of its 
infrared spectrum (in chloroform). With tetranitromethane in chloroform it pro- 
duces a yellow colouration indicating the presence of an unsaturation in the molecule 
of albusin. ne E 


143. Isolation of Allo-Imperatorin from Aegle Marmelos Correa. 
ASIMA CHATTERJEE and SUDHIR KUMAR SAHA, Calcutta. 


Fruits of Aegle marmelos Correa (Fam. Rutaceae). are crushed in a wearing 
blender with ethylalcohol. The intimate mixture of fruit-pulp and alcohol thus 
obtained is filtered and the reddish brown filtrate is freed from alcohol and 
soxhletted with benzene. From this benzene extract a phenolic coumarin, C,,H,,0,, 
m.p. 226-2279, dec. has been isolated. It produces a green colouration with an 
alcoholic solution of ferric chloride and upon methylation with diazomethane forms 
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a monomethyl ether, m.p. 113°. This coumarin has been proved to be identical 
with allo-imperatorin (I) from the study of its mixed m.p. and mixed chromatogram 
with an authentic sample of allo-imperatorin. Benzene mother liquor of allo-impera- 
torin upon chromatographic resolution over Brockmann alumina (using the same 
solvent as the eluent) furnishes imperatorin (II), C,,H,,0,, m.p. 101° which upon 
thermal treatment isomerises to allo-imperatorin (I) by Claisen rearrangement. 


ce N ` CH, 
| | CH,.CH=C 


| 
yee 


(1) (1) 


144. Structure-action Relation in Reserpine. 
ASIMA CHATTERJEE and SUNIT, KUMAR TALAPATRA, Calcutta. 


The alkaloid, reserpine, C,,H,,O,N., m.p. 264-65°, dec., (I) is one of the seda- 
tive and hypotensive principles of Rauwolfia serpentina Benth. The sedative 


property of reserpine is lost when it is hydrolysed to reserpic acid (II), methyl 
alcohol and trimethylgallic acid from which it was thought that trimethoxyben- 
zoyloxy moiety in ring E (I) potentiates the biological activity (hypnotic action) 
in reserpine. Now reserpine analogue (III) of rauwolscine (IV) i.e., trimethyl- 
galloylrauwolscine has been synthesised, but it does not possess any reserpine like 
activity. It therefore, appears that either the stereochemistry of reserpine mole- 
cule or trimethoxybenzoyloxy group at carbon 18 plays the specific role in initiating 
the hypnotic action of the drug. 

It has been established that reserpine has 3-epi-a-yohimbane structure at C, 
C,, and C,,, its carbomethoxyl function at C,, being oriented equatorially. 3-Epi-e- 
yohimbine and its esters lack sedative properties from which it is concluded that 
trimethoxybenzoyloxy function at carbon 18 which has cis-configuration with respect 
to thé carbomethoxyl group at C,,, potentiates the hypnotic action of reserpine. 


145.. An Alkaloidal Constituent of Moringa Pterygosperma. 


R. N. CHAKRAVARTI, Calcutta. 


Of the two alkaloidal bases, moringine and moringinine, isolated from the bark 
of Moringa pterygosperma (Hindi, Shahjnah; Beng., Sajina) by Ghosh, Chopra and 


T—14 
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Dutt (Indian J. Med. Res., 1935, 22, 785), the former was found to be a liquid 
having the molecular formula C,H,N. The product was stated to be a derivative 
of pyridine or one closely allied to ephedrine. 


Moringine has now been worked out properly and it has been found to be 
identical with benzylamine by direct comparison of the bases and their correspond- 
ing derivatives. The feeble optical rotation observed for moringine by the previous 
workers may be ruled out as experimental error since benzylamine does not contain 
any asymmetric carbon atom. 


It is to be recorded as the first instance of identification of the presence of 
benzylamine in plants. 


146. Composition of the Seed Fat of Cucumis Melo. 


DIPTI KALYAN CHOWDHURY and RABINDRANATH BAGCHI, Calcutta. 


Composition of the seed fat of Cucumis Melo (Bengali, Kakur), belonging to 
the Cucurbitaceae family has been determined by modern methods of spectrophoto- 
metric analysis. By extracting with petroleum ether (B.P. 40°-60°C.) 30:8% of oil 
on the weight of seed was obtained. The oil had a pale yellow colour with Refrac- 
tive Index at 25°C, 1-4669, saponification value—17¢-4, saponification equivalent— 
318-6, Iodine value (Wij’s 30 mins.)—117:6, unsaponified and unsaponifiable matters 
—1:2%, free fatty acids (as oleic)—1:1%. ‘The component fatty acids had the follow- 
ing characteristics : saponification equivalent—303-1, Iodine value (Wij’s 30 mins.)— 


124:0 Ein ne > 180°C /60 minutes at 268 myu—5d43. The component fatty acids were 


found % Gree: of 59:94% linoleic acid, 16:98% oleic acid, and 23-08% saturated 
acids. The industrial importance and possibilities of the oil have been indicated, 


147. Composition of the Seed Fats of Doliches Lablab. 
DIPTI KALYAN CHOWDHURY and RABINDRANATH BAGCHI, Calcutta. 


The seed fat composition of Dolichos Lablab (Bengali—Makhan Shim) has not 
hitherto been determined. The composition of the said seed fat has been determined 
in the present investigation by using the modern methods of ultraviolet absorp- 
tion. The seeds having 20% shell and 80% kernel yielded only 0:95% of a light 
yeilow coloured, odorless oil, on extraction with Petroleum Ether (B.P. 40°-60°C). 
The oil has a refractive index of 1-4675 at 25°C, Saponification value 154:7, Sapo- 
unification equivalent 362-6, Iodine value (Wij’s 30 mins.) 98:4, Unsaponifiable and 
Unsaponified matier 1:2%, free fatty acid (as oleic) 1:1%. ‘The component fatty 
acids of the seed fat gave the following results on analysis :—Saponification equi- 


? k i 1% 180° 
valent—347:8, Iodine value (Wijs 30 mins.)—102:6 ee 50 ne at 234 mp—226. 
The component fatty acids were found to consist of 0% Linolenic acid, 24-95% 
Linoleic acid, 24:31% oleic acid and 50-74% saturated acid. ‘The fat is likely to 
contain high molecular weight saturated fatty acids that are uncommon in seed 


fats. Some uses of the seed fat have been indicated. 


148. Composition of Vigna Catjang Seed Fat. 
DIPTI KALYAN CHOWDHURY and RABINDRANATH BAGCHI, Calcutta. 


The composition of hitherto uninvestigated Vigna Catjang (Bengali—Barbati) 
seed fat has been determined by modern methods of fat analysis in the present 
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investigation. Vigna Catjang seeds yielded 0:95% (on total seed) of a light yellow 

colored oil on extraction with petroleum ether. The oil has a refractive index 

of 1:4701 at 25°C, Saponification value—194-5, saponification equivalent—288-5, 

Iodine value (Wij’s 30 mins.)—115-1,°Unsaponifiable and unsaponified matter— 

1:2%, free fatty acid (as oleic)—0:9%. The mixed fatty acids of the oil have the 

following ma equivalent—274-5, Iodine value (Wij’s 30 
1% 170°C 


mins).—121-0, Bs E Tem 15 mins 


1% 180°C 
3 Teri 60 mins ĉt 234 imp-378. The mixed fatty acids have the following composition, 


Linolenic 7:1%, linoleic 37:2%, oleic 37:8%, saturated 17:9%. 


-unisomerised at 268mp-4 (neglected), at 268 my-39, 


| cm 


149. Sulphonamide Derivatives of Thiazoles. 


BHASKAR DAS and M. K. ROUT, Cuttack. 


In the present investigation, six different 2-acetylamino-thiazoles have been 
condensed with chlorosulphonic acid and the resulting 5-sulphonyl chloride deriva- 
tives have been converted into the corresponding 2-amino-5-sulphonamides and 
5-substituted-sulphonamide. These compounds were prepared on account of their 
close structural similarity to sulphanilamide. These amino-thiazoles have also been 
condensed with acetyl-sulphanilyl chloride, p-fluoro-benzene-sulphonyl chloride and 
p-xylene sulphonyl chloride with a view to examine the effect produced by replace- 
ment of NH, group by F atom and alkyl group. Study of the usefulness of these 
compounds in combating bacterial infection is in progress. 


150. Substitution Reactions of 2-Acetamidothiazole Compounds. 


BHASKAR DAS and M. K. ROUT, Cuttack. 


The substitution reactions of 2-acetamidothiazoles with mercuric chloride have 
been studied. By this reaction, chloromercuri group was introduced into the thiazole 
nucleus and evidence for the position taken up by it has been furnished. By cleavage 
of chloromercuri group, the resulting chloromercuri compounds have been converted 
into the corresponding 5-bromo, 5-iodo, 5-thiocyanato and 5-mercapto thiazoles. 


151. A Note on the Colour Effects of Goran Liquor (Ceriops Roxburghiana). 
B. M. DAS, S. K. BARAT and D. GHOSH, Madras. 


The nature of colouring matter from Goran bark (Ceriops Rexburghiana) has 
been investigated with particular reference to their association with tannins. It is 
observed that the colouring matter exists as a tannin co-pigment and its source of 
production is traced to anthocyanidins and flavonols. It is probable that antho- 
cyanidin, flavones and catechin occur together in Goran and being biogenetically 
related are interconvertible. Susceptibility of the colour to the changes in the acidity 
and salt content of the Goran infusion has been studied and means of eliminating 
some of the undesirable colour effects imparted by Goran tannage have been suggest- 
ed. The darkening of the Goran tanned leather on exposure to light may be linked 
with the gradual conversion of Catechin to Catechiutannic acid besides the probable 
development of a chromophoric group which is facilitated if the surface tannin is 
deposited in a comparatively acid medium. 
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151A. Studies on Thiosemicarbazones. 
S. J. DAS GUPTA, Calcutta. 


The author has found out a suitable commercial process for the manufacture of 
Thiacetazone. p-Nitrotoluene is simultaneously oxidised and reduced to p-amino- 
benzaldehyde by refluxing with sodium sulphide and sulphur in alkaline solution. 
The amino aldehyde is then acetylated with acetic anhydride in ether and finally 
condensed with thiosemicarbazide to give p-acetylaminobenzaldehyde thiosemicarba- 
zone. Thiosemicarbazide is prepared by reacting hydrazine hydrate with potassium 
thiocyanate. 


152. The colouring matters of the wood of Artocarpus integrifolia. 
K. G. DAVE and K. VENKATARAMAN, Bombay. 


Two new colouring matters, artocarpin and artocarpic acid, have been isolated 
from the heartwood of Artocarpus integrifolia, which contains morin and cyano- 
maclurin (A. G. Perkin, 1895). Analytical results for atrocarpin and its derivatives 
and the molecular weight of the dimethyl and diethyl ethers by the X-ray method 
agree with the molecular formula C, H,O, or C,,H,,O,. Magnesium-acid and sodium 
amalgam tests indicated y-pyrone character. Artocarpin contains one methoxyl group 
and three phenolic hydroxyl groups, of which one cannot be methylated under the 
usual conditions. In the presence of palladium-charcoal artocarpin and the dimethyl 
ether absorbed one mol. of hydrogen in a few minutes and a second mol. in about 12 
hours. Alkali fusion of artocarpin dimethyl ether gave 2-hydroxy-4-inetlhoxybenzoic 
acid, acetic and isovaleric acid, and isoamyl alcohol. Oxidation of artocarpin dimethyl 
ether with permanganate gave isovaleric acid, 2 :4-dimethoxybenzoic acid, and a 
chromone carboxylic acid which analysed for a hydroxytrimethoxy-C-methylflavone 
dicarboxylic acid. The results indicate that artocarpin is probably 5 :2’ :4’-trihydroxy- 
7-methoxyflayone with alkenyl substituents in the 3- and 6-positions. 

The constitution of cyanomaclurin has been re-examined. The chemical evidence 
is in agreement with the structure assigned by Appel and Robinson (1935), but the 
absorption spectrum is difficult to explain in terms of this structure. 


153. pimucture of Plant Gums : Chemical investigation of Sundra (Acacia Sundra) 
um, A 


PRASUN K. DHAR and S. MUKHERJEE, Kanpur. 


The purified Sundra (Acacia Sundra) Gum was non-reducing and possessed an 
equivalent 1080. The purified gum on autohydrolysis gave arabinose and rhamnose 
and a trace of galactose and a degraded gum. The barium salt of the degraded gum 
on further hydrolysis with 0:1 NH,SO, on boiling water bath gave mainly galactose 
and a trace of arabinose and aldobiouronic acid, isolated as Ba-Salt Ba 16-8 per cent, 
(ba-aldo biourenate requires Ba=16:2 per cent). ‘The aldobiouronate on further 
hydrolysis with NH,SO, gave galactose and a degraded aldobiouroniec acid isolated as 
Barium—Salt (Ba % 21°35). Further work on the structure of the aldobiouronic acid 
is in progress. 


154. Structure of jeol (Odina Wodier) Gum: The nature of the component 
sugars and the structure of the aldobiouronic acid. 
PRASUN. K. DHAR and S. MUKHERJEE, Kanpur, 


The gum (Odina Wodier, Rexbergii) was obtained from the district of 24 
Parganas, West Bengal in the form of brown nodules. It was purified first by 
dissolving in N/10 Caustic Soda and filtering and acidifying with glacial acetic acid 
and pouring in large quantity of alcohol with continuous stirring. The precipitated 
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gum was again dissolved in water, acidified with hydrochloric acid and reprecipitated 
with alcohol. The purified gum is soluble in water and caustic soda solution form- 
ing a yellowish brown opalescent solution. The gum did not give an insoluble copper 
salt and did not reduce Fehlings solution. (Sulphated ash -5%, Nitrogen, and Sul- 
phur absent, Pentosans 32-9 per cent, Pentoses calculated on the basis of pentosans 
37:5 per cent furfural 19-3 per cent equivalent weight 720). The gum on oxidation 
with nitric acid (d 1-15) gave mucic acid, in the yield equivalent to the presence of 
at least 18:5 per cent galactose. On autohydrolysis arabinose residues are split off. 
Arabinose was obtained in shinning crystals, M.P. 155-6° (undepressed when mixed 
with an authentic specimen). It gave diphenylhydrazone M.P. 194°, and p-nitro- 
phenyl hydrazone-M.P. 180°-181°. The Barium salt of the residue was further hydro- 
lysed by boiling with 0-1 NH,SO,, when D. galactose and an aldobiouronic acid were 
obtained, mixed with small amount of arabinose-D-galactose was indentified in the 
hydrolysed solution both as crystalline sugar M.P. 165-166° [a]’+81:8° and as methyl- 
phenylhydrazone, M.P. 180-1829. Barium salt of the aldobiouronic had barium 16:3% 
(calculated value 16-22%). The Barium salt of the aldobiouronic acid on further 
hydrolysis with 2NH,SO, yielded galactose and Uronic acid, which was isolated as 
its barium salt (Found Ba=28:9%, cal. for Barium Hexuronate, Ba=26:2%). ‘The 
uronic acid was identified as galacturonic acid by Ehrlich’s test. The Ba salt of 
the aldobiouronic acid was oxidised with sodium meta periodate and from the re- 
action mixture formaldehyde was isolated in the form of crystalline dimedone deri- 
vative, M.P. 186-187°. The production of the formaldehyde by periodate oxidation 
suggests that there is no 1-6 linkage in the acid. 

The Barium salt of aldobiuoronic acid was methylated thrice with dimethyl 
sulphate and sodium hydroxide (40%) and thrice by methyliodide and Silver oxide— 
The completely methylated product was distilled and fraction distilling between 
160-210°C (bath temp.)/0-5 m; contained the completely methylated aldobiouronic 
acid (Found OMe 52:3%, Cal. OMe 52-99%). The completely methylated aldobiouronic 
was hydrolysed first with Methanolic hydrogen chloride and then with N-HCI to give 
two fractions. The first fraction was identified as 2:4:6 Trimethyl galactose it 
gave an anilide M.P. 181°C. Work is in progress to identify the galacturonic acid, 
but it is assumed to be 2:3:4 Trimethyl-galacturonic acid. Therefore assuming the 
acid part as galacturonic acid, the structure of the aldobiouronic acid may be stated 
as 3 (D-galacturonopy ranosyl)-D-galactopyranose. 


155. Synthesis of Cyanine Dyes by Condensation of p-Diethylaminobenzaldehyde 
with Heterocyclic Compounds: Part VII. 


M. Q. DOJA and J. C. BANERJI, Patna. 


Six new cyanine dyes have been prepared by condensing p-diethylaminoben- 
zaldehyde with the methiodides of 4-p-tolyl-, 4-p-chlorophenyl-, 4-p-bromophenyl, 
4-p-iodophenyl-, 4-phenyl-5-methyl-, 4: 5-diphenyl-2-methylthiazole respectively and 
their optical and other properties examined. Results of previous communications have 
been collated and it has been pointed out that with regards to the extra sensitization 
conferred, substitution at the 5-position of the thiazole nucleus is more effective than 
that at the 4-position while the substituents at the 4-position fall in the order(p) 
I.C,H,-> (p) Br.C,H,-> (p) Cl.C,H,->(p) CH,.C,H,->C,H;->CH,-. An alternative mecha- 
nism for the reaction involved in the synthesis of the dyes has been proposed. 


156. Chemical investigation of Plant insecticides-Isolation of active principle from 
the root bark of Mundulea suberosa Benth. 


N. L. DUTTA, Poona. 


Three crystalline compounds (i) m.p. 216-17°, (ii) m.p. 192° and (iii) m.p. 74-75° 
have been isolated from the ether extract of the root bark of Mundulea suberosa. 
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The substance m.p. 192° which is the main component (provisionally named as 
Munetone) is soluble in benzene, chloroform, ether, acetone and ethyl acetate and 
sparingly soluble in methyl and ethyl alcohols. It corresponds to a molecular formula 
C,,H,,0,, contains one methoxyl group, is optically inactive and does not give any 
colouration with ferric chloride. It gives negative Dusham’s test for rotenoids. It 
gives an oxime m.p. 214-15° but does not form any derivative with 2 :4-dinitrophenyl 
hydrazine. It easily gives a bromo derivative, m.p. 207°C. On hydrolysis with alco- 
holic potash (3-20%) Munetone produces a compound m.p. 128°, which gives intense 
colouration with ferric chloride and gives an oxime m.p. 224-25°. Neither Munetone 
nor the product obtained on hydrolysis, could be hydrogenated with PtO, catalyst. 


Work on the constitution of the substance is in progress. 


157. On the synthesis of A '-Pyrroline Derivatives : Part II. 
T. N. GHOSH, Calcutta, 


In contrast with the usual formation of Guareschi imides when ketones are 
reacted in presence of ammionia with ethyl cyanacetate or its amide, an a-acetamido- 
ketone, under similar condition, has been found to furnish a compound, in which 
the presence of a free amino, a cyano and a carboxamido groups was established. 
The compound could be best formulated as a A '-pyrroline derivative, and the 
mechanism suggested for its production is based on the initial formation of a car- 
binol-amine which then reacts with cyanacetamide (cf. Robinson, J. Chem. Soc., 1917, 
111, 876) and the resulting intermediate readily cyclises, under the experimental con- 
dition, to form the pyrroline derivative. For example, (a-acetamido-f-o-chloropheny]l)- 
ethylmethyl ketone, when treated with ethyl cyanacetate or cyanacetamide in pre- 
sence of ammonia, furnishes 2 :4-dinethyl-3-cyano-3-carboxamido-4-amino-5-o-chloro- 
benzyl-A '-pyrroline. 

The general applicability of the above reaction has been studied with various 
a-acetamidoketones, the availability of which has been rendered possible in recent 
years by the general application of the Dakin and West reaction (J. Biol. Chem., 1928, 
78, 91, 745, 757). For instance, (y-methylmercapto-a-acetamido)-propylmethyl ketone 
could be easily obtained by subjecting methionine to Dakin and West reaction with 
acetic anhydride in presence of pyridine. 


158. Synthesis of 4:5-substituted Coumarones, 
K. G. GORE and M. G. MARATHEY, Poona, 


The synthesis of 4 :5-substituted coumarones has been undertaken to obtain £- 
diketone derivatives containing a furane ring, thus obtaining compounds structurally 
similar to Pongamol which has been recently shown to be a f-diketone derivative. 


4-Methyl-5-hydroxy-6-acetyl-coumarin, m.p. 165°, I on bromination with one mole- 
cule of bromine in acetic acid gave two isomeric 4-methyl-5-hydroxy-6-acetyl-3-bromo- 
coumarins, m.p. 226°, II, and m.p. 167°, III. Both the bromo-coumarins II, and 
III, on treatment with sodium carbonate gave identical 3-methyl-4-hydroxy-5-acetyl 
coumarone, m.p. 80°, IV. (Reported m.p. 70°). 

4-Methy1-5-hydroxy-6-acetyl-3 :8-dibromo-coumarin, m.p. 174°, VI, which could 
not be obtained by bromination of 4-methyl-5-hydroxy-6-acetyl-coumarin, m.p. 165°, I, 
with two molecules of bromine, was obtained by brominating 4-methyl-5-hydroxy-6- 
acetyl-8-bromo coumarin V, with one molecule of bromine. VI on hydrolysis with 
sodium carbonate gave 3-methyl-4-hydroxy-5-acetyl-7-bromo-coumarin, m.p. 108°, VII. 
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159. Synthesis of £-Diketones. 


K. G. GORE and M. G. MARATHEY, Poona. 


In order to compare the physical properties such as absorption spectra, fluore- 
scence, dipole moments of compounds, structurally similar to Pongamol following 
ß-diketones have been synthesised. 

2’-Hydroxychalkone dibromide, I, on controlled hydrolysis with sodium hydroxide 
gave 2’-hydroxy-dibenzoylmethane, II. 2’-Hydroxy-5/-methyl-chalkone dibromide, III, 
on controlled hydrolysis with sodium hydroxide gave 2’-hydroxy-5'-methyl-dibenzoyl- 
methane, m.p. 170°, IV. 3-Methyl-5-ethyl-6-hydroxy-7-acetyl-coumarone, m.p. 64°, V, 
on condensation with ethyl benzoate in the presence of sodium gave 2/-hydroxy-3- 
ethyl-5'-6’-6’ -(3”-methyl-furano)-dibenzoyl-methane, m.p. 122°, VI. ‘This compound 
may be called as a derivative of iso-pongamol. 

If the alkali hydrolysis of chalkone dibromides is not controlled the reaction goes 
further, e.g. instead of 2’-hydroxy-dibenzoyl methane, acid and ketone splitting takes 


place to give orthohydroxy acetophenone and benzoic acid; salicylic acid and aceto- 
phenone. 


160. Oil of Carrot Seed. 


J. C. GUPTA, G. N. GUPTA and D. R. DHINGRA, Kanpur. 


Carrot called Daucus Carota L. is commonly cultivated in India for culinary 
purposes. Its seed contains both fixed and essential oils. The latter is used for 
flavoring all kinds of food substitutes and also in perfumery. As no work has been 
done in India on essential oil from carrot seed, therefore this work was taken up. 
The physico-chemical constants of the oil are as follows :— 

Sp. Gr. at 20°C-0-9554; Ref. Index at 20°C—1-4954; Opt. Rot.—+17:60°; A.V. 1-6; 
E.V. 13:09; E.V. after acetylation 50:51; Solubility—Soluble in 5-5 Vol. of 90% 
alcohol. 

The chemical composition of the oil is under examination. 


161. Oil of Fennel Herb. 


J. N. GUPTA and G. N. GUPTA, Kanpur. 


There are about a dozen varieties of Fennel, which differ in odour and flavour. 
Bitter and the sweet Fennels are the two main varieties. The former variety grows 
wild as well as cultivated while the latter variety is cultivated. 

Fennel seeds are widely employed in culinary preparations for flavouring bread 
and alcoholic liquors and also in medical preparations. 

As no work on the India Fennel herb and seed oils has been done so far, there- 
fore this work was taken up. The herb and seed oils had the following properties :— 


Herb Oil :— 


Specific Gr. at 20°C. Ox ae ae ccc 0:8932 
Ref. Index. at 20°C. on cae oe roc 1:502 
Optical Rot. ocd boa xo R .. + 52:8 
Acid Value CoC One xo ör ac 0:273 
Ester Value & acc an a a 27-64 
Ester Value after Acetylation ð oes ae 39:63 
Percentage of Aldehydes and Ketones = 65% 
Solubility in 90% Alcohol = 1:1 Ale. 
Solubility in 90% Alcohol = 1:1 Alc. 
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The oil contains Phellandrene, Fenchyl Alcohol, Fenchone, Methyl Chavicol and 
Anethole. 


Seed Oil :— 
Specific Gr. at 20°C. Ba! doo Soo A 0-9682 
Ref. Index. at 20°C. ben Ss Be as 1-5487 
Optical Rot. 060 S 0 a 588 ip TERS) 
Acid Value e Ao cab ae Soe 0-14 
Ester Value don 300 sio n ae: 9-94 
Ester Value after Acetylation noo ade fy. 18-09 
Congealing Point ona co oad tet ty LLCS 
Anethole Percentage O00 000 SH Bb, 80% 


The detailed chemical analysis of the oils is in progress, 


162. Essential Oil from the Rhizomes of Acorus Calamus, Linn. 
J. C. GUPTA, G. N. GUPTA and D. R. DHINGRA, Kanpur. 


Acorus calamus L. (Fam. Araceae) known in Hindi as bach is a semi-aquatic 
perennial growing wild in damp, marshy places. It is indigenous to India and Burma, 
The dried rhizomes are employed in medicinal preparations and for the flavoring of 
liquors. Its oil possesses superior germicidal properties and is also employed in 
perfumery. It has a peculiar spicy odor and blends well in composition of the heavier 
oriental type. 

The rhizomes of Acorus calamus L. were purchased from the local market and 
distilled. The essential oil (yield 5/-1 per cent) so obtained was examined. The 
physico-chemical constants of the oil are as follows :— 

Sp. gr. at 30°C—1:0784; Ref. Index at 30°C—1-5489; Opt. Rot.—+4:2°; A.V.— 
2:08; E.V. 5:90. E.V. after acetylation—15-45; Methoxy content—35-8%. 

The oil consisted mainly of asarone 80:1% along with calamene, eugenol-methy!]- 
ether, calamenenol, palmitic and other fatty acids, ete. 


163. Preparation of Essences. 
J. N. GUPTA and G. N. GUPTA, Kanpur. 


The essences are extensively used in the preparation of aerated and perfumed 
waters, syrups, confectionary, ice cream etc., but most of them are imported from 
outside. ; 

Two types of essences are generally made in water e.g. (1) made with the help 
of alcohol (2) free from alcohol. These essences contain 2-4% essential oil. 

Some emulsifiers were imported from U.S.A, and U.K. and were used in the 
preparation of essences. Two emulsifiers namely ween 20, and G. 2162 were found 
satisfactory. None of the samples including ‘Diolane’ from U.K. proved successful. 

The essences prepared were of rose, lemon, orange, khus, kewda, Raspberry etc. 


164. Studies in Unsaponifiable matter in Vegetable Oilseeds. 
S. K. K. JATKAR and (Miss) M. V. NATEKAR, Poona. 


A new compound has been worked up here from the unsaponifiable matter of 
sesame or til oil (Sesamum indicum). Two varieties, viz. Red and White show 
different contents of the same new substance as observed from the absorption spectra 
of the two oils in spectrophotometrically pure alcohol on a Beckman D.U, Spectro- 
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photometer. The compound was isolated from an alcohol extract of the oil, and had 

53 a m.p. of 120°C. Analytical data has been studied. Absorption of the same com- 
pound shows maxima at 240 and 286 my and minima at 220 and 260 my. ‘The 
compound in alcoholic solution gives bluish green fluorescence in ultraviolet light. 
It seems that it is analogous to the class of sesamin, sesamol, sesamalin, etc. 
It is not, however, responsible for the colour in the Baudoin test. The structure 
is under investigation. 


164A. Hydroxy-ketones, Part VI—Synthetic Bactericides through Fries rearrange- 
a ment and Wolff-Kishner’s Reduction. 


V. P. MALIK and G. S. SAHARIA, Delhi. 


Following the considerable interest which centres round the preparation of 
synthetic bactericides and the interesting results obtained by Klarmann on phenolic 
bactericides of the diphenyl methane series, we have prepared compounds of 
similar type. 

Phenols, isomeric cresols and naphthols were condensed with p-chlorobenzoyl 
chloride and the esters thus obtained were subjected to Fries migration; the ketones 
were then reduced by Wolff-Kishner’s method and the required compounds obtained. 


164B. The coupling of ~-4-methoxy-, and £-3:4-dimethoxy benzoyal acrylic acids 
with aryl diazonium chlorides. 


H. S. MEHRA and K. B. L. MATHUR, Delhi. 


It has been previously shown that aryl diazonium chlorides having negative 
substituents couple with -benzoyl acrylic acid under Meerwein’s conditions to give 
chalkones, thus, 


C,H,.CO.CH=CH-Ar+ArN,Cl 
=C,H,.CO.CH=CH.Ar+N,+CO,+HCI (1) 


A similar study has now been made with respect to £-4-methoxy and £-3 :4-dimethoxy 
benzoyl acrylic acids. Coupling occurs in a way analogous to that in React. (1), the 
product being 4’-methoxy-, and 3’ :4’-dimethoxy chalkones. The latter have been 
recovered by extraction of the complex reaction products with aq. KHSO, or H,SO, 
(80-85 per cent.). From £-4-methoxy benzoyl acrylic acid are obtained (yield and 
formula of the diazotised base reacted are shown in parenthesis) the following 
chalkones:  4/-methoxy-(I), m.p. 106° (7, C,H,;N,Cl), 4-chloro 4’-methoxy-(II), m.p. 
130° (13-3, p-Cl.C,H,N.Cl), 3-chloro 4’-methoxy—(III), m.p. 119°” (5, m-Cl.C,H,N,Cl), 
2-chloro 4’-methoxy-(IV), m.p. 92° (12.4, o-Cl.C,H,N,Cl), 4-bromo 4’methoxy-(V), 
m.p. 153° ,10.3, p-Br.C,H,N.Cl), 4-nitro 4/methoxy-(VI), m.p. 168° (22.6, p-NO,.C,H,- 
N,Cl), 3-nitro 4/-methoxy-(VIJ), m.p. 153° (10.3, m-NO,C,H,N,Cl), 2-nitro 4’-methoxy- 
(VIII), m.p. 111° (8-4, o-NO,.C,H,N.Cl). Fron 3:4’-dimethoxy benzoyl acrylic acid 
are obtained: 3/ :4/-dimethoxy-([X), m.p. 84° (8:1, C,H,N.Cl), 4-nitro 3’ :4’-dime- 
thoxy-(X), m.p. 178° (21.2, p-NO,.C,H,N,Cl), 3-nitro-3’ :4/-dimethoxy-(XI), m.p. 126° 
(23-1, m-NO,.C,H,N.Cl). M.P. of chalkones (VI-VIII) and (IX-XI) remained un- 
depressed when mixed with authentic samples. It is, however, significant to note 
that even benzene diazonium chloride, which is less reactive, could couple to give 
the chalkones (I) and (IX). In the light of latter observation and considering the 
yields of the chalkone generally, it is inferred that 4-methoxy-, and 3:4-dimethoxy 
benzoyl acrylic acids undergo the Meerwein’s reaction better than the parent acid. 


m—15 
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i High pressure catalytic ammonolysis of alcohols. 


V. A. KRISHNA MURTHY and M. R. A. RAO, Bangalore. 


The reactions between aliphatic alcohols and ammonia have been investigated 
under the optimum conditions, obtained for the ammonolysis of butyl alcohol. At a 
temperature of 300°C. and a pressure of about 300 psig, 24 to 38 per cent. conversion 
of ethyl, propyl, butyl, amyl, and hexyl alcohols to amines has been achieved when 
alumina, prepared from aluminium nitrate, was empleyed as the catalyst. From 
similar studies with olefins, it is concluded that the reaction takes place by the com- 
mined dehydration of alcohol and ammonia and not by the intermediate olefin forma- 
tion as was suggested by some previous workers, 


166. Dichloro Phenyl Alkyl Sulphides and Sulphones : Part II. 
G. H. KULKARNI, H. S. IYENGAR, P. B. SATTUR and K. S. NARGUND, 
Dharwar. 


In continuation of the work described in Part I, the following 3:4 and 3:5 
dichloro phenyl alkyl sulphides and sulphones have been prepared. 3:4 and 3:5 
dichloro thiophenols were prepared by condensing diazotised 3:4 and 3:5 dichloro 
anilines with ethyl potassium xanthate and hydrolysing the reaction mixture. These 
thiophenols were condensed with various alkyl iodides to obtain dichloro phenyl- 
alkyl sulphides, which were then oxidised by hydrogen peroxide. 

The following are described :— 


3: 4 dichloro phenyl methyl sulphide b.p. 145/20 mm. : Sulphone M.P. 108. 


D PA S ethyl x » 160/25 mm. : Sulphone M.P. 88-89. 
5 S » isopropyl ,, » 145/20 mm. : Sulphone b.p. 228/35 mm. 
5 A Ditty! 5 » 175/25 mm. : Sulphone M.P. 56-7. 
5 a ns amyl 5 » 190/25 mm. : Sulphone b.p. 240/26 mm. 
r SA PER hexyl 5 » 200/25 mm. : Sulphone b.p. 260/35 mm. 
5 S H benzyl H » 215/25 mm.. Sulphone M.P. 143. 
HI 949 ” ” -B-hyroxy i 
ethyl FP `,» 205/20 mm. : Sulphone b.p. 230/20 mm. 
5 ” ” ” Cyclo 
3 hexyl 5 » 205/35 mm. : Sulphone b.p. 205/20 mm. 
s PD methyl AA » 140/20 mm. : Sulphone M.P. 116. 


> es x ethyl E » 145/25 mm. : Sulphone M.P. 153. 
Sy nee on isopropyl ,, » 150/20 mm. : Sulphone b.p. 200/25 mm. 
) a 4 butyl 5 » 165/20 mm. : Sulphone b.p. 220/35 mm. 
» » amyl D) » 180/25 mm. : Sulphone b.p. 230/25 mm. 
T E » hexyl D » 195/20 mm. : Sulphone b.p. 220/20 mm. 
w A » benzyl 3) » 215/35 mm. : Sulphone M.P. 120. 
157] 33 -B-hyroxy 
ethyl 1 » 200/25 mm. : Sulphone b.p. 205/30 mm. 


C. J. KURIAN and M. S. MUTHANA, Kharagpur. 


l proate was polymerised using benzoylperoxide and azo-bis-isobutyronitrile 
_ The extent of conversion was found out by direct analysis for 
The illoning observations were made : — 
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2. The average molecular weight of the polymer increases with conversion. 

3. The value for Huggin’s constant increases with conversion when benzoyl- 
peroxide is used as initiator while with azo-bis-isobutyronitrile different order of 
magnitude is observed. 


168. Studies on the Polymerisation of Vinyl Esters of Aliphatic Acids : Part II. 
Preparation and Polymerisation of Vinyliso-butyrate. 


C. J. KURIAN and M. S. MUTHANA, Khargpur. 


Vinyl isobutyrate (np,,.5°C 1-3999; d. 0-8826, B.P. 104°C) prepared by ester 
interchange reaction between vinyl acetate and isobutyric acid was polymerised using 
different concentrations of the initiators benzoyl-peroxide and azo-bis-isobutyro 
nitrile. 

It is found that the overall rate of polymerisation is a linear function of concen- 
tration of benzoyl peroxide upto 0:27% while at 0-543% it is no longer linear. With 
azo-bis-isobutyro nitrile as catalyst the overall rate of polymerisation is a linear 
function of catalyst concentration over the ranges studied. 

The intrinsic viscosity of the polymers in all cases increases with degree of 
conversion. 


169. Studies in the Hydrolysis of Di- and Tri-Chloro-acetaldehydes. 


O. P. MALHOTRA and N. D. MISRA, Banaras. 


Di- and tri-chloro-acetaldehydes (I and II) were observed among the products of 
vapour phase chlorination of ethanol under silent electric discharge, and, as no 
method appears to be known for their estimation when present together and as 
their reactions are very similar, a detailed study of their hydrolysis (forming basis 
of many methods for the estimation of II) was undertaken to define, if possible, 
conditions for the complete hydrolysis of one to the exclusion of the other. 

Influence of concentration of the hydrolysant (0:017 to 0:20N, KOH), tempera- 
tude (4:30°) and nature of medium (water; 25% ethanol; 50%ethanol; 25% glycerol) 
was investigated. The progress of reaction, with time, was followed as usual and 
the number of moles of KOH used per mole of aldehyde was calculated. 

Both the aldehydes were, presumably, hydrolysed in two stages: not clearly 
differentiable with I but well defined with IT. First stage in each required one mole 
KOH per aldehyde mole, while the complete hydrolysis of I and II, performed 
separately in pressure bottles at 100°, required 3 and 5 moles KOH respectively. 
Higher temperatures accelerated the reaction in both cases. Hydroxy compounds 
favoured the hydrolysis of I and suppressed that of II. Conditions for complete 
suppression of the hydrolysis of I or II have not yet been found. 


43 


170. Synthesis of 3’:4’-Methylenedioxy-7-Methy] Dihydro-Flavonol. 


M. G. MARATHEY, G. A. ACHARYA and V. G. NAIK, Poona. 


Formation of a flavonol from chalkone dibromides has been shown to proceed 
through a #-hydroxy derivative, a chalkone oxide and a dihydroflavonol. Present 
work has been undertaken in order to isolate these intermediates in the synthesis of 
some more cases. 

2 Hydroxy-4’ methyl acetophenone, I, was condensed with piperonal to 
give 2’-hydroxy-4’ methyl-3:4 methylene dioxy chalkone, m.p. 109°, II, acetate 
m.p. 115°, III, On bromination with one moiecule of bromine, III gave acetoxy 
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chalkone dibromide, m.p. 119°, IV. IV on treatment with aqueous acetone gave 
2-acetoxy-4-methyl-phenyl-a bromo £ -hydroxy-B (3:4 methylene dioxy) phenyl-ethyl- 
ketone, m.p. 120°, V. IV on hydrolysis with Na,CO, gave 3’ :4’ methylene dioxy 7 
methyl dihydro flavonol, m.p. 165°, VI, which when treated with NaOH gave 3! :4’ 
; methylenedioxy-7-methyl flavonol, m.p. 197°, VII. Chalkone II, on alkaline hydrogen 
=_= peroxide oxidation under different condition gave 3/:4’ methylenedioxy 7 methyl 
flavonol, m.p. 197°, and 3’: 4’ methylenedioxy 7 methyl dihydroflavonol. IV on 
3 hydrolysis with cold alkali gave 3’: 4’ methylenedioxy-! methyl, flavone, m.p. 2119, 
VIII, and on hydrolysis with hot NaOH gave 3’: 4’ methylenedioxy 6 methyl benzy- 
lidene coumaranone, m.p. 206°, IX. 


171. Heterocyclic Steroids—Part II: Synthesis of a Thiophene Analogue of 
3-Desoxyestradiol. 


R. B. MITRA and B. D. TILAK, Bombay. 


: In continuation of our study of the rôle of an activated 9:10-double bond of 
phenanthrene in chemical carcinogenesis by polycyclic hydrocarbons, synthesis of 
thiophene analogues of steroids has been undertaken. ‘The synthesis of (III), a 
fo thiophene analogue of 3-desoxyequilenin, in eight steps starting from the ketone (II) 
was recently described by us (Mitra and Tilak, J. Sci. Industr. Res., 1955, 14B, 132). 
This study has now been extended to the synthesis of thiophene analogues of higher 
hydrogenated steroids. Synthesis of 3:4 :2’ :3/-(1/hydroxy-2/-methylcyclopentano)- 
1:2:3 :4 :4a :9b-hexahydrodibenzothiophene (I), a thiophene analogue of 3-desoxy- 
estradiol, is now described. 


asi (I) 


at ‘Compound (I) was syuthesised starting from 3 :4 :2’ :3/-(1/-keto-2/-methyleyclo- 

‘pentano)-1 :2 :3 :4-tetrahydrodibenzothiophene (III), in three steps -as follows: 
a xidation of (III) to the corresponding sulphone; (ii) Catalytic hydrogenation 
B/C ring-junction in the sulphone and (iii) lithium aluminium hydride 
n of the hydrogenated sulphone to (I). In preliminary experiments on 
compounds, 1 :2:3:4-tetralydrodibenzothiophene was converted to 
74a :9b-hexahydrodibenzothiophene in the three steps described above. 


tion of Trichloro acetic acid on Mono aryl Substituted Thioureas. 
s v ae 5 5 -z Ra ` 
a G. N. MOHAPATRA, Cuttack. 

ichloro-acetic acid on ten different mono aryl (phenyl, o- and p-tolyl, 
-chlorophenyl, p-carboxy-phenyl, p-nitro-phenyl, a and £- snaphthyl-) 
io cea in presence of anhydrous sodium acetate in absolute alcohol 
vel, 2 a halogen free 2-arylimino 4-thiazolidone, synthe- 
etic acid and mono aryl-thioureas, was isolated 
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instead of 5:5 dichloro-2-arylimino-4-thiazolidone, which was expected to be thie 
condensation product. A probable mechanism for this reaction has been given in 
the paper. 


173. Bromination of 2-amino thiazoles and their use as possible fungicides and 
bactericides. 


G. N. MOHAPATRA, Cuttack. 


Seventeen different 4-aryl (phenyl, p-ethyl and p-methyl-phenyl; p-methoxy 
and p-ethoxy phenyl; m- and p-amino phenyl, p-bromo phenyl, 2-thienyl, a and £- 
naphthyl, #-phenyl ethyl, and £-(þpþ-methoxy phenyl) ethyl) substituted 2-amino 
thiazoles have been synthesized. ‘hese thiazoles have been brominated with help 
of bromine in glacial acetic acid medium, after protecting the amino groups. The 
position of the newly entered bromine atom has been ascertained to be at the 5th ` 
carbon atom of the thiazole nucleus. ‘The fungicidal and the bactericidal properties 
of these mono bromo thiazoles have been studied. They are found to be inhibiting 
completely the spore germination of test fungus ‘Alternaria Brassicicola’ at 40 p.p.m. 
and quite active against staphylococcus aureus, even at a dilution of 1 :20,000. 


174. Synthesise of Isomeric bromo phenyl thiazolyl amines and their relation to 
biological activity. 


G. N. MOHAPATRA, Cuttack. 


In the present paper, three isomeric monobromo phenyl-2-thiazolyl amines, three 
isomeric dibromo phenyl-2-thiazolyl amines and one tribromo phenyl 2-thiazolyl 
amines have been synthesized, having bromine atom attached to different parts of 
the molecule. On careful bromination of phenyl 2-thiazolyl amines on the way to 
synthesize some of its bromo compounds, it has been shown that bromine atom 
first enters the thiazole nucleus and on further bromination, it enters the phenyl 
nucleus. Fungicidal as well as bactericidal action of these isomeric bromo 2-thiazolyl 
anilines have been studied and it has been postulated that when bromine atom is 
attached direct to thiazole nucleus, it is most active biologically. When bromine. 
atom is attached to the phenyl nucleus of the amino group, the activity decreases 
and it is least active when bromine is attached to the phenyl nucleus attached to 
the carbon atom 4 of the thiazozle nucleus. Biological activity increases (not pro- 
portionaily of course) as the number of bromine atoms increases in the molecule. 


175. Sugar Cane Wax. A survey of wax contents of press cakes from different 
sulphitation sugar factories of India. 


S. MUKHERJEE, Kanpur. 


Thirty-eight samples of air-dry filter cake from Sulphitation factories situated 
in Bihar, Uttar Pradesh, Bombay, and South India were collected during the 
crushing season 1953-54. The varietv of the cane crushed, the nature of the filter 
used for filtering the juice and the date of collection of the muds were noted. In 
some cases, samples were collected in the months of December, February and in 
April. ‘The wax contents were determined by extraction of a known weight of the 
mud with benzene in a soxhlet apparatus. The percentage of the hard wax and soft 
fatty matter was also determined. ` 

It was observed that crude wax contents varied from 1:5% to 20-99%. The wax 
content also progressively diminished as the crushing season progressed. It was 
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also seen that press muds from sugar factories situated in Bihar, Uttar Pradesh, 
Madras and Andhra have a much higher wax content than those from factories 
situated in Bombay Deccan. It was also noticed that crude wax from northern 
Indian factories were of better quality than those from other parts of India. Thus 
crude waxes from Bihar and Uttar Pradesh contained about 70% of hard wax, 
whereas those from Bombay Deccan and Madras have only 50% of hard wax. 
Although press mud from the Andhra Sugar Factory, Ltd., Tanuku has the highest 
wax content, the percentage of hard wax therein is lowest (21-89%). 


176. Oil from Caesalpinia Digyna (Teri). 
MADAN MURARI and B. P. GYANI, Patna. 


Teri seeds, which are abundant in many parts of India, contain about 9:4% oil 
which is free from nitrogen and sulphur. The oil has acid value 1:6, saponification 
value 190:3, Reichert Meiss] value 0-8%, Polenske value 0:9%, iodine value 96 and 
unsaponifiable matter 1:2 per cent, It is semi-drying and is fit for soap making 
and cooking. 


177. Chemical examination of the fixed oil of Pithecolobium dulce, B. 
N. BHOJRAJ NAIDU and S. A. SALETORE, Hyderabad-Deccan. 


Pithecolobium seed oil (Vilayati imli) obtained by extracting the kernels of the 

seeds with petroleum ether b.p. 40-60°C., in 20-5 % yield on the weight of the 
kernels, is the subject of the present investigation. It is yellow in colour. ‘The 
physical and chemical constants of the oil have been determined. 
_ The composition of the mixed fatty acids as determined by ester fractionation 
technique is by per cent weight, caproic, 0-4; capric, 1-0; lauric, 0:7; myristic, 25; 
palmitic, 9-8; stearic, 2-4; arachidic, 5-8; behenic, 11:2; lignoceric, 02; hexade- 
cenoic, 4:2; oleic, 40-4; linoleic, 20-5; and C.,-C,, acids, 0-9. 

The high content of arachidic and behenic acids is noteworthy. 


178. 2-p-Amino-Phenylimino-4-Thiazolidone and its Derivatives. 


ASKHAYA KUMAR NAIK and M. K. ROUT, Cuttack. 


In the present investigation, 2-p-aminophenylimino-4-thiazolidone has been pre- 
pared by reduction with iron and acetic acid of the corresponding 2-p-nitrophenylimino- 
4-thiazolidone. Attempts to prepare this by reaction of the corresponding thiourea 
and chloroacetic acid failed on account of the presence of the reactive -NH, group. 
To prepare its arylidene derivatives, the conventional method could not be applied 
on account of the potential carbonyl group combining with the active CH, group of 
thiazolidone nucleus. They have therefore been prepared, in the present investiga- 
tion, by reduction of the corresponding arylidene derivatives of 2-p-nitrophenylimino- 
4-thiazolidone. 


179. Substituted dipheny! sulphides, sulphoxides and sulphones. 


P. K. NARGUND, S. N. KULKARNI and K. S. NARGUND, Dharwar. 


Bis-(4-hydroxy halogenophenyl) sulphides are prepared in connection with the 
work on antibacterials. 

Ortho-chlorophenol on condensation with thionylchloride in presence of anhydrous 
aluminium chloride using carbon disulphide as a solvent, gave 4, 4’-dihydroxy-3, 3’ 
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dichloro diphenyl sulphoxide m.p. 195°. The sulphoxide on reduction with zinc and 
acetic acid gave the corresponding sulphide m.p. 179-80°. The sulphoxide on oxida- 
tion in acetic acid gave the sulphone m.p. 202°. 

Similarly meta-chlorophenol gave 4, 4/-dihydroxy, 2, 2’-dichloro diphenyl sulph- 
oxide m.p. 190°; sulphone m.p. 222°C and sulphide m.p. 120-121° (decomp.). 

Meta-bromophenol gave 4, 4dihydroxy, 2, 2’-dibromo diphenyl sulphoxide m.p. 
188-90° (decomp.); sulphone m.p. 209° and sulphide m.p. 210° (decomp.). 

Meta-iodophenol gave 4, 4’-dihydroxy-2, 2’-diiodo diphenyl sulphoxide m.p. 102- 
104° (decomp.); sulphone m.p. 127-130° (decomp.) and sulphide m.p. 117-1199 
(decomp.). 


180. Synthesis of Glycollic Acid from Formaldehyde, Carbon dioxide and Hydrogen 
under high pressure, 


D. K. NANDI and A. K. GUHA, Kharagpur. 


An attempt has been made to synthesise glycollic acid from formaldehyde, 
carbon dioxide and hydrogen under high pressure. The reaction can be stated by 
the equation :— 

CH,OH 
HCHO COIN EE ETET: 


; doon 

Formaldehyde (36%) was taken in the high pressure reactor. A mixture of 
hydrogen and carbon dioxide (1:1) was boosted into the reactor. Zinc-copper- 
chromium was used as a catalyst. The reaction was studied at temperatures from 
1509-300°C and high pressure 4000-6700 psi. for about 6 hours. The liquid product 
released from the reactor was analysed. As the concentration of glycollic acid in 
the product was very low, the paper chromatographic technique was applied for the 
detection of acid. 


181. Chemical examination of the root bark of Salacia species. 


P. P. PILLAI and (Miss) A. LAKSHMY, Trivandrum. 


Salacia obolonga and Salacia prinoides give on extraction, besides large quan- 
tities of rubber, petroleum ether extracts soluble in alkali, dulcitol, flavanol glyco- 
sides, mainly one melting at 272°C. and phlobatannins. ‘These plants are used in 
indigenous medicine to treat diabetes mellilus, 


182. The alkaloids of Vinca Rosea, Linn. 


P. P. PILLAY and T. N. SANTAKUMARI, Trivandrum. 


An alcoholic extract of the root-bark of Vinca Rosea, Linn gives about 5% of 
crude alkaloids which were separated into weak and strong bases. The characteristics 
of two crystalline strong bases and their salts are given. 


183. Chemical Examination of the Latex of Ficus Bengalensis, Linn. 


P. P. PILLAY and T. N. SANTAKUMARI, Trivandrum. 


The latex contains 50% of water, 22-6% of rubber and 24:5% of resin, from which 
was isolated by repeated crystallisation from alcohol and ethyl acetate, I, amyrin 
acetate m.p. 224-225°, a melting sterol and liquid sterols. 

The aqueous portion of the latex contained the inorganic radicals Mg, K, NO, 
and Cl. 
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i184. Condensation products of Anisalacetone with Substituted Thioureas. 


_BIPIN BEHARI PRADHAN and M. K. ROUT, Cuttack. 


In the present investigation, the preparation of some secondary thiazolyl amines 
derived from anisalacetone by condensation with substituted thioureas has been 
described. The compounds have also been mercurated. Both the mercurated and 
unmercurated compounds have been studied for fungicidal and bactericidal action. 
The investigation was undertaken specially to study the effect of a methoxy-styryl 
group in 4-position on these activities. 


185. Studies in the Preparation of 2-Naphthyl Methyl Ether. 


DHARAM PRAKASH, JAGRAJ BEHARI LAL and RAMESH CHANDRA GUPTA, 
Kanpur. 


2-Naphthyl methyl ether or Yara Yara possesses an odour somewhat resembling 
Neroli oil. It is widely used in perfumery practice to produce neroli note in per- 
- fumes and in cheap cologens. 


Using a modification of the procedure of Lewis, Sherman, Trieschmann and 
Cogan (Ind. Eng. Chem., 1930, 22, 34), a study of the various factors influencing 
the yield of 2-Naphthyl methyl ether such as the proportion of 2-Naphthol, dimethyl 
sulphate, caustic soda, water etc. has been made. 


From the investigations, the following conclusions were arrived at :— 


(1) For a fixed molar ratio of water, 2 naphthol (1 mol.), and dimethyl sul- 
phate (0:5 mol.) the yield of 2 naphthyl methyl ether increases with 
decreasing molar ratio of caustic soda to 2-naphthil. 


(2) With decreasing moles of water per mol of 2-nmaphthol and a constant 
molar ratio of caustic soda per mole of 2-naphthol and 0-5 mol. of 
dimethyl sulphate, the per cent yield of the theoretical (calculated on 
2-naphthol used), decreases with the increase in the molar ration of 
caustic soda to 2-naphthol. 


(3) The use of one mole of caustic soda per mol. of 2-naphthol results in the 
maximum yield of 2-naphthyl methyl ether. The use of caustic soda 
more than in molar proportion to 2-naphthol, results in decreased yield 
of the ether the reaction time being the same. 


Fatty Acid Composition of Fat from the Seeds of Shorea Robusta. 
OM PRAKASH, A. C. GUPTA and S. RAI, Kanpur. 


ion of northern India. The kernels obtained from the fruits of the tree yield a 


of pale green colour which has been reported to be a substitute for cocoa butter, 
valuable fat used in confectionery. It also resembles tallow which is a 
gigal in the textile industry -besides being a valuable soap-making 


The sal tree, botanically called Shorea Robusta, grows in abundance in the Tarai 
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C not contain any arachidic acid and has a larger 
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187. Radish Seed Oil. 
OM PRAKASH, ATMA RAM and J. N. TANDON, Kanpur. 


Radish seed oil is extracted from the seed of Raphanus Sativus. This is an 
annual herb and is cultivated throughout India. 

No systematic work seems to have been done on the extraction of the oil from 
this seed and examination of the oil and the cake. 

The seed contains about 32:5% of oil of the following physical and chemical 
constants :— 

Sp. gr. at 30°C/30°C—0:9081; Ref. Index at 40°C—1:4640; Viscosity (Redwood) 
at 140°I'—105 secs.; Acid value—5:7; Sapn. value—177:4; I.V.—93-1; Acetyl value— 
15:5; Total fatty acids including unsaponifiables—94-0. 

The oil belongs to the non-drying class and appears to be suitable for soap 
making and for illuminating and edible purposes, 

The cake has the composition : Nitrogen content 57%; Proteins 36-73%; Ash 
content 7:4% ; Carbohydrates and fibre 53-8%, and appears to be suitable for feed- 
ing and marurial purposes. 


188. 5-Arsonophenyl-2-Arylimino-4-Thiazolidones. 


H, K. PUJARI and M. K. ROUT, Cuttack. 


In the present investigation, for enhanced amoebacidal action, ten different 
5-arsonophenyl]-4-thiazolidones have been synthesised. The experimental procedure 
is based on the reaction reported by Mohlau & Berger and Kuhling and others. 
Reasons for assuming the attachment of the arsonophenyl group to 5-position of 
the thiazolidone nucleus have been discussed. 


189. Essential Oil from the Leaves of Eugenia Jambolana or Jamun. 
S. K. RAMASWAMI and D. R. DHINGRA, Kanpur. 


The leaves of Eugenia Jambolana or ‘jamun’ yield an essential oil having an 
agreeable odour. Its physico-chemical properties are:—Sp. gra. at 20° C—0-8943 ; 
Ref. index at 22°C 1:4990; Opt. rotation—13-2; Soluble in 5 vols. of 90% alcohol ; 
E.V. 35:47; B.V. after acetylation 66-89. À 

The oil contained about 30% terpenes (probably Limonene and dipentene), about 
40% of a sesquiterpene of the Cadalene type, and minor quantities of azulenes. 

Further work is in progress, 


190. Dihydrotriazines as Potential Antimalarials. 


A. RAYCHAUDHURI, Calcutta. 


The isolation of a dihydrotriazine as an active metabolite of Paludrine and 
search for anticancer compounds led to the synthesis of this new class of com- 
pounds with antivitamin and antimalarial activity (Carrington ef al., Nature, 1951, 
168, 1080; Modest et al., J. Amer. Chem. Soc.. 1952, 74, 855 5 Ray et al., J. Indian 
Med. Assoc., 1954, 24, 169). In view of the above observations some dihydrotria- 
zines have been prepared from arylamines possessing either antibacterial or anti- 
malarial activity. p :p’-Diaminodiphenyl sulphone, p-methylsulphonyl aniline, and 
3-diethylaminomethyl-4 hydroxy aniline were reacted with dicyandiamide, acetone 
and hydrochloric acid to afford (i) p :p'-di-(2 : 4-diamino-1 : 6-dihydro-6 : 6-dimethyl- 


NOI gc 


1 :3 :5-triazin-l-yl)-diphenyl sulphone hydrochloride (m.p. 236-2389; A a 


u1—16 
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240mp), (ii) 2:4-diamino-I-p-methylsulphonyl phenyl-1: 6-dihydro-6: 6-dimethyl- 
1:3:5-triazine hydrochloride (m.p. 242°; A mag 241-242 my and (iii) 2 :4-diamino- 
1-(3’-dimethylaminomethyl-4/-hydroxy)-phenyl-1 :6-dihydro-6: 6-dimethyl-l: 3: 5- 


triazine hydrochloride (m.p. 196° À 20 241 my). Sulphanilamide reacted with 


? max 
dicyandiamide, methylethyl ketone and hydrochloric acid to yield 2 :4-diamina-1-p- 
sulphonamido phenyl-1 :6-dihydro-6-methyl-6-ethyl-1 :3 :5-triazine hydrochloride (m.p. 


H,O 
210°; Aay 244-245 my). 


191. Chromatographic study of several samples of Cashew nut shell Liquid 
e obtained by various Process of Extraction. 


(Miss) K. K. ROHATGI, P. K. SANYAL and M. ADHIKARY, Calcutta. 


Cashew-nut shell liquid has been proved to be an excellent medicine for a large 
number of Helminthic diseases. In the present work an attempt has been made to 
separate the cashew-nut shell liquid obtained by various methods of extraction into 
fractions with a view to isolate and identify the most active portion. 

Three samples of cashew-nut shell liquid, viz. (1) raw cold expressed liquid, 
(2) Solvent extracted liquid and (3) Phenolic portion of a decarboxylated liquid, were 
separated chromatographically on alumina using a mixture of benzene and petroleum 
ether as solvent. 

The large number of zones obtained shows that cashew-nut shell liquid is not 
a simple mixture of two or three components. However, only two or three fractions 
could be eluted with difficulty and in poor yields. No ancardic acid was obtained 
from sample No. 1. The liquid chromatograms obtained from the three samples 
were not identical, although some common fractions were obtained from all of them. 

Other methods of separation were also tried, 


192. Studies on Diazoketones—Part I: Preparation of w-Methoxy-o-hydroxy 
acetophenones. A New Synthesis of Karanjin Ketone. 


L. RAMACHANDRA ROW and D. VISWESWARA RAO, Waltair. 


k Yates (J. Amer. Chem. Soc., 5376, 1952) showed that copper bronze catalyses the 
_ decomposition of diazoketones in anhydrous alcoholic solutions to give rise to 
_ w-alkoxy acetophenones. This reaction is now successfully applied for the prepara- 
of w-methoxy-o-hydroxy acetophenones. In the first instance, the acetyl deriva- 
of 4-methoxy-2-hydroxy-benzoic acid was converted into the acid chloride with 
help of thionyl chloride and interaction of the acid chloride with diazomethane 
furn shed 4-methoxy-2-acetoxy-w-diazo-acetophenone, (m.p. 100—5°). ‘The latter 
A underwent facile decomposition when boiled with copper bronze in anhydrous methyl 
al oholic solution. From the crude solution was isolated w :4-dimethoxy-2-hydroxy- 
icetophenone ; m.p. 69-70° (alone or mixed with authentic sample obtained by partial 
ation of w-methoxy-2 :4-dihydroxy acetophenone). Yield: 42%. 

k wise, B-resorcylic acid was converted into w-methoxy resacetophenone m.p. 


°, (Yield 43%) identical with an authentical sample of the ketone obtained by 


karanjic acid, 4-hydroxy-coumarone-5-carboxylic acid was converted into 
methoxy) acetyl-4-hydroxy-coumarone, m.p. 96-7°, (yield: 30%) in a similar 
AN “The latter was identncal with karanjin ketone obtained by alkaline hydro- 
‘This constitutes a new and facile synthesis of karanjin ketone. 
theses demonstrate clearly the possibility of conversation of 
ids into basigmcoxy-o-bydroxy pce Renon es The 
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x procedure developed above is now under exploitation for obtaining new w-methoxy 
2) ketones which have hitherto resisted synthesis. 


192A. Experiments on Stereospecific Synthesis of Resin Acids. 


N. N. SAHA, U. R. GHATAK and P. C. DUTTA, Calcutta. 


In continuation of the experiments described in previous communications 
investigations have been extended to the bicyclic system, 10-methyldecalin-1-one. 
This has been condensed with ethyl cyanoacetate to give the corresponding un- 
saturated ester (180°/4 imnm.). Elements of hydrocyanic acid have been added to 
it to yield the dicyano-ester (180-859°/0-3 mm.). This on hydrolysis with acids 
leads to the dibasic acid (m.p. 175°). This on esterification with diazomethane 
leads to the diester (147°/-15 mm.). On partial hydrolysis with potassium hydroxide, 
it gives the ester acid (m.p. 161-62°), where the primary carbomethoxyl group has 
been preferentially attacked. The corresponding silver-salt of the ester-acid has 
been prepared and this is allowed to undergo Hunsdiecker’s degradation with 
bromine in carbon tetrachloride, leading to the bromo-ester (135-40°/0-2 mm.). On 
refluxing with zinc dust/acetic acid, the related methyl ester is obtained (120- 
22°/4 mm.). This on hydrolysis with potassium hydroxide gives the crystalline 
acid—1 :10-dimethyldecalin-!-carboxylic acid (m.p. 120°) in which the two methyl 
groups are most probably in cis-position as present in abietic acid. 


192B. Improvement in the Technique of Vacuum Distillation of Organic Liquids. 


S. K. SAHA, Calcutta, 


Vacuum distillation has been very much simplified by the development of a 
new technique by which heating is done by ring burners having concentric rings 
with very minute apertures. By this the distilling flask remains enveloped in an 
uniform hot atmosphere and the distillation is smooth and steady. The device 
works automatically, ensures uniform heating and yields purer products with 
significant ease in considerably less time and further still with very much less 
labour than before. Not only has the new technique made vacuum distillation in 
the laboratory a simple and easy affair but also it can be extended to large scale 
industrial operations mostly by substituting larger stainless steel flasks for the 
glass flasks. 


192C. A Note on the Preparation of Cyanacetic Acid Hydrazide. 


S. K. SAHA, Calcutta. 


Y An improved method has been developed for the preparation of Cyanacetic Acid 
A Hydrazide or ‘Cyanazid’ which has recently come into prominence for its potent 
: antitubercular activity. Cyanacetic ester is treated with a slight excess of molar 

portion of hydrazine hydrate in large volume of alcohol below 5°C with continuous 


stirring. Very good yield of analytically pure hydrazide is directly obtained m.p. 
i 110°-112°C. 
| The only known method of its preparation in literature gives coloured product 
i very difficult to purify. 

192D. Synthesis of Cyclohexane-1:1-Dicarboxylic Acid. 
-apf JATINDER MOHAN SAGAR and G. S. SAHARIA, Delhi. 


Cyclohexanone was condensed with ethyl cyano acetate to give ethyl cyclo- 
hexylidene cyano acetate; the unsaturated ester was treated with alcoholic potassium 
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cyanide and subsequent hydrolysis of the dicyano-ester yielded 1-carboxy cyclo- 
hexane-l-acetic acid. Bromination of 1-carboxy cyclohexane-l-acetic acid furnished 
{-carboxy cyclohexane-l-e-bromo acetic acid which on alkaline hydrolysis gave 
{-carboxy cyclohexane-1-glycollic acid. The glycollic acid was then subjected to 
oxidation with alkaline potassium permanganate to give cyclohexane-1 : 1-dicarbo- 
xylic acid. 


192E. Synthesis of Condensed Cyclic Systems, 
KALYANMOY SEN and P. BAGCHI, Calcutta. 


A synthesis of 8-methyl-0:3 :4-bicyclononane-4-one has been described by 
Bagchi and Banerjee (J. Ind. Chem. Soc., 1946, 23, 397) in which a keto group in 
the desired position was introduced by conversion of a carboxyl into a ketonic 
function. The present paper describes a modification of the previous method, in 
which the number of steps has been considerably shortened and has resulted in the 
synthesis of 7-methyl-0 :3 :3-bicyclooctane-3-one (V). 

Condensation of 2-methyl-2-carbethoxy cyclopentylidene cyanoacetate with ethyl 
chloroacetate in the presence of alcoholic sodium ethoxide furnishes diethyl 
1-cyano-1-(2'-methy1l-2’-carbethoxy)-A ‘-cyclopentenyl) succinate (I) b.p. 175-76°/0-6 
mm. (67%). This on hydrolysis and esterification gives diethyl 1-(2’-methyl-2’-carbe- 
thoxy- A\’-cyclopentenyl) succinate (II) b.p. 167-70°/5 mm. (42%). Dieckmann 
cyclisation of II followed by hydrolysis yields \*-7-methyl-0 :3 :3-bicyclo-octene- 
l-one-3-carboxylic acid (III) m.p. 122° (47)%). Huang-Minlon Reduction of (III) 
gives /\°-7-methyl-0 :3 :3-bicyclo-octene-3-carboxylic acid (IV) b.p. 135-136°/1-5 mm. 
(30%). On being subjected to Schmidts reaction the latter furnishes 7-methyl-0 :3 :3- 
bicyclo-octane-3-one b.p. 85-95°/5 mm. (31%) D.N.P. m.p. 177-78°. 

A further simplification of the above scheme has been achieved by cyclyzation 
of (I) followed by hydrolysis when /\*-7-methyl-0 :3 :3-bicyclo-octene-1-one-3-carbo- 
xylic acid is obtained in 36% overall yield. 


193. Chemistry of Aliphatic Thiocarbamides—Part III: Tetramethyl-Thiocarbamide. 


RANBIR SINGH, Banaras. 


Delepine’s method (Bull. Soc. Chim., 1910, (iv) 7, 988) of the formation of 
tetramethylthiocarbamide did not prove satisfactory for the preparatory purposes. 
It was prepared therefore, as per Sahasrabudhey’s method (J. Ind. Chem. Soc., 
1951, 28, 341). 

The interaction of tetramethylthiocarbamide with oxidising agents like bromine, 
chlorine and perchloric acid was investigated and bromide m.p. 158-0-158-5°, chloride 
m.p. 100° and perchlorate were obtained. Oxidation in the presence of alkali was 
also tried, but no definite product could be isolated; a part of the sulphur of the 
compound gets oxidised to sulphuric acid. 

Tetramethylthiocarbamide is desulphurised with freshly prepared copper powder 
in benzene to the extent of 30% only in about 4 hours. Degradation of tetra- 
methylthiocarbamide with zinc dust has been carried out; picrate of the base 
obtained, m.p. 195°. 

No complexes with silver nitrate could be isolated but the solution after evapora- 
tion left a syrupy liquid which did not respond to tests for ionic silver indicating 
a highly soluble complex. Like other aliphatic thiocarbamides, tetramethylthio- 
carbamide is not decomposed by acid hydrolysis; normal and 5 normal caustic soda 
solutions, however, give 0% and 45% amine and 0% and 58:8% H,S respectively. 
It can be estimated titrimetrically with iodine and mercuric nitrate solutions. It 
gives a benzyl derivative (m.p. 50°C) with benzyl chloride in dilute alcohol. 
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194. Chemistry of Aliphatic Thiocarbamides—Part IV: Trimethylthiocarbamide. 


RANBIR SINGH, Banaras. 


J ‘Trimethylthiocarbamide was prepared by the condensation of methyl-mustard 
oil and dimethylamine in alcoholic solution, m.p. 87°C. 0:4360 gm. of the sub- 
stance in 25 cc., 30 cc. and 35 cc. of water gave a depression of 0:265°, 0:23° and 
0-19° respectively, corresponding with the molecular wt. 118-74, 113-7 and 118-0. 

Trimethylthiocarbamide is stable towards boiling normal and five normal sul- 
phuric acid, aud normal caustic soda solutions, however, with five normal caustic 
soda, after heating for one hour, 41% amine and 43% H,S were obtained. Alkaline 
cadmium sulphate, in cold and boiling solutions proved ineffective to desulphurise 
the substance. 

Trimethylthiocarbamide forms complexes with silver nitrate. With equimole- 
cular quantities of the reactants or with a moderate excess of thiocarbamide at 0° 
or ordinary temperature (CH,),N.CS.NH(CH,), AgNO, was the principal product. 
With a moderate excess and large excess of silver nitrate (CH,),N.CS.NH(CH,), 
2AgNO, and (CH,),N.CS.NH(CH,), 3AgNO, respectively were obtained. No com- 
pounds could be isolated in boiling solutions with any proportions of the reactants 
aud with a large excess of thiocarbamide at ordinary temperature. 

Like other thiocarbamides, trimethylthiocarbamide can also be estimated titri- 
metrically with iodine and mercuric nitrate solutions. With nitrous acid in acetic 
acid medium, it gives a nitroso derivative, a very unstable oily liquid. With acetic 
anhydride and benzyl chloride it forms acetyl and benzyl derivatives, m.ps. 148°C 
and 154°C respectively. On treatment with bromine a sticky ‘disulphide’ oxidation 
product is obtained. 


195. Desuiphurisability of Thiocarbamides. 


RANBIR SINGH, Banaras. 


It has been reported (Dixon, J. Chem. Soc., 1893, 63, 318; Sahasrabudhey and 
Krall, J. Ind. Chem. Soc., 1944, 21, 63) that as against easy desulphurisability (by 
heavy metal oxides) of mono- and di-aryl and mono-alkyl N-substituted thiocarba- 
mides, the dialkyl substituted products do not undergo desulphurisation. Contrary 
to this, it has now been found that excepting tri- and tetra-methyl thiocarbamides 
all aliphatic substitution products are more or less desulphurisable, the extent of 
the change depending on the nature and number of substituents. For example, 
potassium zincate at 60° and 80° indicates the following order of desulphurisation : 

Trimethylthiocarbamide 0%, sym. dimethylthiocarbamide 2:1%, as-dimethylthio- 
carbamide 6:0 and 14-4%, as-diethylthiocarbamide 6-25 and 24%, methylthiocarba- 
mide 10 and 29%, ethylthiocarbamide 12 and 32%, thiocarbamide 13 and 37% 
respectively. 


196. A new synthesis of disulphoxides. 


R. H. SAHASRABUDHEY and B. N. TRIVEDI, Banaras. 


Work of Smiles and coworkers (J. Chem. Soc., 1924, 176; 1925, 224) would 
appear to have almost settled the much debated question of the structure of disul- 
phoxides in favour of the unsymmetrical formula RSO,SR in preference to RSOS(O)R 
and RSOSOR. In view of the new general acceptance of the symmetrical struc- 
ture for dithionous acid HSO,SO,H (Current Science, 1953, 22, 74) a synthesis of 
disulphoxides was undertaken along the following lines. 

The appropriate sulphonic acids were converted through their acid chlorides 
into the corresponding (alkali salts of) sulphinic acid. These on treatment with 
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thionyl chloride by Hilditch’s procedure (J. Chem. Soc., 1910, 97, 1091) gave sul- 
phinyl chlorides :RSOCI. These last on treatment with finely divided silver leaf 
in dry petroleum ether gave the corresponding disulphoxides which were identified 
by determination of m.p., sulphur and molecular weight. Thus £, #’-dinaphthyl,, 
p. p’ ditolyl-, 4, 4’-dichlorodiphenyl-and 4, 4’-dibromodiphenyl-disulphoxides were 
obtained. 

These syntheses strongly support the symmetrical structure RSOSOR and 
demand a reconsideration of this issue. 


197. Assessment of Quality in Asafoetida. 
L. V. L. SASTRY, M. SRINIVASAN and V. SUBRAHMANYAN, Mysore. 


The main difference in derivation, properties and uses, as described in the 
literature, of the two major varieties of asafoetida known to trade as Hing and 
Hingra are emphasised. A sample of Hingra examined had alcohol (90 per cent) 
soluble matter as high as 70 per cent. This sample was heterogeneous in character. 
On the other hand, the Hing samples examined had alcohol soluble matter varying 
from 33 to 42 per cent. The familiar smell of asafoetida was a feature of most of 
the Irani Hing samples, while foreign odours were associated with some of the 
Pathani Hings and with Hingra. Mere analysis (alcohoi soluble matter or ash 
content) does not reveal varietal differences which are physical and organoleptic 
in character. Chemical tests, some known and some evolved by us ou the basis 
of certain functional groups in asafoetida, have been investigated with a view to 
adopting them as a means of distinguishing between varieties hitherto based on 
smell. The need for a revision of the current standards for asafoetida as to include 
a clause relating to its organoleptic quality is pointed out. 


198. Synthesis of ‘Vanitrope’ (4-ethoxy-3-hydroxy-propenyl benzene). 


V. D. N. SASTRI and S. H. ZAHEER, Hyderabad-Dn. 


“Vanitrope?” which is a trade name for 3-hydroxy-4-ethoxy-propenyl benzene 
has been reported to be a very powerful perfume and flavouring agent, being 
several times more potent than Vanillin in this respect. 

The synthesis of this substance starting with P-hydroxy benzaldehyde has been 
attempted. Simultaneously, a more promising method which can be adopted for 
the large scale preparation of Vanitrope has also been explored. ‘The latter 
synthesis starts with eugenol which is ethylated to O-ethyl eugenól and isomerized 
to O-ethyl isoeugenol. 

Attempts to partially demethylate O-ethyl isoeugenol to 4-ethoxy-3-hydroxy- 
propenyl benzene have been made. 


199. Possible plant Hormones. 


N. B. SATTUR, S. N. KULKARNI and K. S. NARGUND, Dharwar. 


In order to prepare open chain homologues of Indole acetic acid as possible 
plant hormones, we have condensed dichloro and trichloro anilines with chlor 
acetic acid and #-chloropropionic acid in presence of sodium acetate using 50% 
acetic acid. 

2-5-Dichloro-phenyl glycine m.p. 164-5°; ethyl ester m.p. 55°; methyl ester 
m.p. 52-53°. £8 2:5-Dichloro-anilino-propionic acid m.p. 119-20° ethyl ester m.p. 
54-569; methyl ester m.p. 59-60°. 
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2 :4-Dichlorophenyl glycine has m.p. 152-539; ethyl ester m.p. 38-39°; methyl 
ester m.p. 58-59°. £8 2:4-Dichloro-anilino-propionic acid m.p. 98-999; ethyl ester 
b.p. 150-55° at 15 mm.; methyl ester b.p. 199-200° at 18 mm. 

3 :4-Dichlorophenyl glycine m.p. 141-429; ethyl ester m.p. 104°; methyl ester 
m.p. 109-110°; £ 3 :4-Dichloro-anilino propionic acid has m.p. 105-106°; ethyl ester 
b.p. 200° at 15 mm. 

2:4 :5-Trichlorophenyl glycine has m.p. 192-939; ethyl ester m.p. 82°; methyl 
ester m.p, 110°. 82:4 :5-Trichloro-anilino-propionic acid showed m.p. 132°. 


200. Possible Antiamoebic Agents—Mannich Bases from 8-Hydroxy-Quinolines. 


-ed A. B. SEN and YASHWANT D. KULKARNI, Lucknow. 


Several Mannich bases have been prepared from 8-hydroxy quinoline-5-sulphonic 
acid, formaldehyde and different secondary amines, with a view to test them for 
their antiamoebic activity. 


201. Synthesis of some Aryl Sulphones. 


A. B. SEN and A. K. ROY, Lucknow. 


Several aryl sulphones have been prepared by the application of Fries re- 
arrangement and Friedel and Crafts reaction with a view to test the antibacterial 
activity. 

All the ten sulphones synthesised are enlisted below :— 


No Sulph pee 

$ paones °C/mm. 
1, 4-hydroxy-5-chloro-2-methyl phenyl p-toluene- Sr 276 
2. 2-hydroxy-3-5-dichloro phenyl p-toluene- ... P 152 
3. 2-methoxy-5-tert. butyl phenyl p-toluene- ... ao 98 

4. 4-methoxy-5-tert. butyl 2-methyl phenyl p-toluene- Ae 100/4 
= 5. 2-phenyl 5-methoxy phenyl p-toluene- oe Si 172 
6. 2-methoxy 5-tert. amyl phenyl p-toluene ... Bod 125 
7. 4-ethyl phenyl p-methoxy benzene- 300 pod 98 
8. 4-sec. amyl phenyl p-methoxy benzene- ao oo 77 
9. 4-ethyl phenyl p-chloro benzene- ... $00 bee 120 
10. 4-sec. amyl phenyl p-chloro benzene- or y 148 


202. Search for New Insecticides—Part B. 
A. B. SEN and A. K. SEN GUPTA, Lucknow. 


Webster and Marshall found that commercial preparations containing xanthones 
were effective against coddling moth. 
| With a view to study the insecticidal activity, xanthones containing alkyl, 
| halogen, methoxy and amino-groups have been synthesised by following the method 
of Ullmann (Ber., 1904, 37, 853-54) and Seshadri and Panakjamani (J. Sci. Industr. 
Res., 13A, 396, 1954). 
| 


203. Search for New Insecticides—Part C : Synthesis of Substituted ww Dichloro 
acetophenone. 


A. B. SEN and A. K. SEN GUPTA, Lucknow. 


The present paper describes the preparation of a number of phenolic esters of 
dichloroacetic acid and o-hydroxy ww dichloroacetophene. These esters are 
expected to be good contact insecticides as the ketonic and the ester groupings 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar ’ 
amma 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


124 Proc. 43rd Ind. Sc. Cong.: Part III: Abstracts 


should impart lipophilic and the hydroxy grouping hydrophilic property to the 
compounds (Lauger, Martin and Muller, Helv. Chim. Acta, 1944, 27, 918). 

The phenolic esters of dichloro acetic acid were prepared by following the 
method of Spasov (Ann. Univ. Sofia II, Faculte phys-maths., 2, 35, 289-93, 1938-39) 
and the phenolic ketones were obtained by the Fries rearrangement of the above 
esters in the absence of a solvent using 1:2 to 1:3 moles of anhydrous aluminium 
chloride. The insecticidal activity of these compounds is under investigation at 
the Central Laboratories, Hyderabad-Dn. 


204. Separation and identification of hydroxy acids present in Shellac by Paper 
Chromatograph. 


S. C. SEN GUPTA, Ranchi, 


To separate, identify and estimate the various hydroxy acids present in shellac 
by the help of paper chromatography, preliminary work was undertaken with some 
of the known hydroxy acids obtained from hydrolysed shellac e.g., butolic (mono 
hydroxypentadecanoic), aleuritic (trihydroxypalmitic) and its isomer, and shellolic 
(an oxidised sesquiterpene having two hydroxyl and two carboxyl groups) acids. 
In addition, two isomeric dihydroxystearic acids were also included in the investi- 
gation. In aqueous butanol-formic and -acetic acids monoliydroxy and dihydroxy 
acids moved with the solvent front. Aqueous ethyl alcohol-ammonia and butanol- 
ammonia solutions gave very good separation of the acids and the Ry values could 
be altered considerably by varying the amount of water. ‘he isomeric acids 
travelled with the same speed in all the solvents. The Rpr values of butolic acid, 
dihydroxystearic acids, aleuritic acids and shellolic acid in the solvent 95% ethyl 
alcohol-liqugor ammonia (100:4) were 0:81-0:82, 0:79-0:80, 0:71-0:72 and 0:31-0:33 
respectively. 


205. Synthesis of Lactic Acid from Acetaldehyde, Carbon monoxide and Water 
under high pressure and its Identification by Paper Chromatography. 


S. P. SEN GUPTA, A. K. GUHA and J. K. CHAKRABARTI, Kharagpur. 


Investigation is being carried out on the synthesis of lactic acid from CH,.CHO, 
CO and H,O under high pressure using nickel iodide as catalyst. The reaction 
was carried out under 550-600 atmospheres at about 250°C for about four hours. 
The usual analytical methods for the examination of the acid could not be pursued 
due to the presence of other compounds including side reaction products and un- 
reacted acetaldehyde, the removal of which requires a tedious procedure. The 
paper chromatography, after some preliminary purification of the product, proved 
a very convenient method for this. Purified lactic acid was run on the filter paper 
concurrently with the product. The chromatograms were sprayed with either bromo- 
thymol blue or bromoplienol blue to yield yellow acid spots against a blue or 
purple background. ‘he nature and Rf. value of the spot obtained from the 
product revealed its identity with lactic acid. 


Rf. x 100 
CHC1,—Ethanol Benzyl alcohol-n- Benzyl alcohol- 
—HC OOH (85%) butyl alcohol- Ethanol—water- 
50 :50 :1 formic acid (85%) formic acid (85%) 
50 :50:1 60 :60 :10 :3 
Product ro G00 76 62 70 
Lactic acid ... tae 77 63 70 
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206. Chemical Composition of the fatty oil obtained from the seeds of Ocimum 
canum, Linn. 


M. A. SHAIKH and V. A. PATWARDHAN, Sangli. 


The fatty oil was obtained to the extent of 8% from the small seeds of the 
plant, Ocimim canum (Rantulas), grown in Sangli. The analysis of the greenish 
yellow oil gave the following constants:—Sp. gr. at 27:7°C., 0:9298; Refractive 
Index at 29-5°C, (Abbe’), 1:4832; Acid V. 6:2; Sap. V. 191-1; Iodine V. (Wijs) 188-7; 
Acetyl V. 295; R.M.V. 1:54; Polenske V. 0:5; Unsaponifiable—matter 2-25%. ‘The 
drying power of the oil was found to be 16°5%. 

The mixed fatty acids yielded by means of ‘Iwitchell’s—method 6% solid acids 

od and 94% liquid acids. ‘The composition of the liquid acids, determined by the 
bromination method, is as follows: o-Linolenic 14:4, Isomeric linolenic 7:2, 
a-Linoleic 10-1, Isomeric linoleic 54-8, and Oleic 13:5 per cent. 

On bromination of the fatty oil, two bromoglycerides of isomeric dilinoleno- 
linoleins melting at 157° and 146°C., and a bromoglyceride of linoleno-dilinolein, 
M.P. 81°C., were obtained. 


207. Investigations on Black Dammar. (Isolation of a diterpene hydrocarbon). 


P. S. SHANKAR and M. S. MUTHANA, Kharagpur. 


A white needle-shaped crystalline compound, m.p. 170-173°C, was isolated from 
the alcoholic extract of the resin, Black Dammer (Canarium Strictum Roxb) by 
fractional crystallization on filter paper according to the method developed by 
R. C. Vasisth and M. S. Muthana. [Nature, 172, 862, (1953)]. 

Analytical studies of the purified compound have shown it to be a diterpene 
hydrocarbon. 


208. Substituted Benzyl amines and their Derivatives. 


(Miss) H. S. SHARADAMMA, S. N. KULKARNI and K. S. NARGUND, 
Dharwar. 


Dichlorobenzaldehydes were for the first time prepared in good yields from 
the corresponding dichloroanilines by the procedure described by Beech (J. Chem. 
Soc., 1954, 1299). p-n-Butylaniline was prepared by Hickinbottom method (J. Chem. 
Soc., 1920, 117, 103) and converted into the p-n-butylbenzaldehyde by Beech’s method. 
The substituted benzaldehydes were subjected to Leuckart reaction by the method 
of K. G. Lewis (J. Chem. Soc., 1950, 2249). 
2:5-Dichlorobenzylamine has boiling point 135-60? at 9 mm.;—picrate m.p. 
l 230°; hydrochloride m.p. 268°. 
3 :4-Dichlorobenzylamine distilled át 175-85° at 25 mm.; picrate m.p. 228°; 
hydrochloride m.p. 244°. 
| 2 :4-Dichlorobenzylamine distilled at 210-20° at 16 mm.; picrate m.p. 2619; 
hydrochloride m.p. 295°. 
p-n-Butylbenzylamine has boiling point 220-2359 at 21 mm.; hydrochloride 
| m.p. 265°. 


| 

| 3 :5-Dichlorobenzylamine gave hydrochloride m.p. 300°. 

| 209. Plant Chromosomes and Related structures—their Chemistry—II. 
v ARUN KUMAR SHARMA and (Miss) MIRA ROY, Calcutta. 


The present report has dealt with the activity of acid phosphatase in different 
cellular parts of root-tips of Allium cena. Incubation for overnight by Gomori’s 


uI—17 ; j 
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method as modified by Glick and Fischer has been found to be very effective and 
so used both for control as well as experimental treatments involving digestion 
through proteolytic enzymes and nucleic acid extraction. ‘he following conclusions 
have been arrived at :— 

1. Following simple pepsin and trypsin treatment before incubation, it has 
been noted that the distribution of acid phosphatase in the basic protein of the 
cytoplas'n is more, as compared to that of the non-basic one. ‘This is, however, 
in relation to the free protein and not the nucleoproteins, The picture finds to 
some extent contrary to that obtained following tests for alkaline phosphatase in 
previous works. 

2. Incubation proceeded by extraction of nucleic acid results in a considerable 
loss of acid phosphatase activity throughout the cell indicating the presence of the 
enzyme in high concentration in the nucleic acid. 

The same treatment at the same time causes a crisp appearance of the nucleolus, 
which is of course much reduced in volume indicating possibly the compact nature 
of the protein molecules of the same. 

3. Simultaneous treatment of tissue for nucleic acid extraction followed by 
enzyme digestion before incubation reveals that the basic protein of the cytoplasm 
is very high in phosphatase content. ‘The activity of nucleoplasm is mainly confined 
to the nucleic acids. Just like the cytoplasm in the nucleolus too, the content of 
acid phosphatase in basic protein is quite higher than in non-basic proteins. In 
chromosomes, its slight presence in non-basic protein could be noted, but the loca- 
lization of basic proteins could not be made due to the loss of structural identity of 
chromosomes following pepsin treatment, ‘The experiment once more emphasizes 
that the ultimate skeleton of the chromosome is mainly composed of non-basic pro- 
teins. The evidence of structural identity through non-basic protein was also 
obtained following test for alkaline phosphates. 


210. Chemical examination of the seeds of Psoralea Corylifolia L., Part I. On 
the isolation and Constitution of Corylifolean. 


S. SIDDAPPA and Y. V. SATHYABHAMA DEVI, Bangalore. 


A new crystalline substance C,,H,,O, (m.p., 183-183:5°) has been isolated from 
the seeds of Psoralea Corylifolia and named Corylifolean. Corylifolean does not 
contain any methoxyl group and on acetylation gives acetylcorylifolean C,,H.,O, 
(m.p., 87-88°) accounting for one of the three oxygen atoms. Corylifolean and 
acetylcorylifolean behave as lactones. On catalytic hydrogenation corylifolean 
yields dihydrocorylifolean, C,,H,,0, (m.p., 175-62) and on bromination a tribro- 
moderiyative C,,H,,O,Br, (m.p., 226-27°). Quantitative estimations correspond to 


CH 
the presence of one isopropylidene group (=CC a) in Corylifolean. Ozonolysis 
H, 


of corylifolean gives acetone and a compound CAELO) (m.p., 166-679). Nitric 
acid oxidation of corylifolean yields oxalic acid and a nitro-phenolic acid (m.p., 
54-55°). The results of oxidation experiments with corylifolean using nitric acid 
and chromic acid are discussed and a provisional structure for Corylifolean as a 
tetrahydrobenzocoumarin derivative is advanced. 


211. Studies on Indigoid dyes: Part I. 2-(5-lodo) thionaphthene-acenaphthylene- 
and phenanthrene-indigos, 


ARUN KUMAR SINHA, Patna. 


The following new dyes have been prepared by condensation of 5-iodothio- 
indoxyl with acenaphthenequinone : 3-bromo-, 5-nitro-, 5: 6-dinitroacenaphthene- 
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quinone, and with phenanthraquinone, 2-bromo-, 4-nitro-, 2 :7-dinitro-phenanthra- 
quinone and aceanthraquinone. ‘The properties of these compounds and their 
dyeing qualities have been studied. ; 


212. Preparation of alkyl substituted phthaleins. 
ATMA RAM SRIVASTAVA and H. L. ROHATGI, Kanpur. 


Amongst the alkyl substituted phenolphthaleins only diethyl phenolphthtalein 
has been so far prepared and reported by Ex Lax Ltd. We have found that the 
application of Vries reaction to the corresponding acyl derivatives of phenol- 
phthalein can lead to a good yield of the desired alkyl derivatives via the inter- 
mediate formation of the diketo-derivatives. In this way we have prepared the 
following compounds :— 

(1) Diethyl phenolphthalein, 

(2) Dipropyl phenolphthalein, and 

(3) Dibutyl phenolphthalein. 
Their constitutions have been confirmed by independent syntheses. It is noticed 
that the reaction described will be of interest as a general method for the prepara- 
tion of other substituted alkyl derivatives of phenolphthalein. 


213. Preparation of Alkyl fluoresceins, 
AVDHESH NARAIN SRIVASTAVA and H. L. ROHATGI, Kanpur. 


Some alkyl substituted fluoresceins were required in connection with some work 
undertaken in these laboratories, but a search of the literature has shown that 
excepting the diethyl and dihexyl fluoresceins prepared by Sandin and Sutherland 
(J.A.C.S. 1922, 51, 1773-75), no other alkyl substituted fluoresceins has been reported 
as yet. We therefore undertook the preparation of these compounds and have 
noted that suitable application of Fries reaction to the corresponding acyl deriva- 
tives of fluoresceins can furnish the intermediate diketo derivatives which on 
reduction by Clemmensen’s method ultimately led to the desired ‘alkyl fluoresceins 
in fairly good yield. In this way we have prepared the following compounds :— 

(1) Diethyl fluorescein. 

(2) Dipropyl fluorescein. 

(3) Dibutyl fluorescein. 

(4) Diamyl] fluorescein, and 

(5) Dihexyl fluorescein. 
The constitution of these compounds has been further confirmed through indepen- 
dent synthesis in each case and mixed melting points. ‘The method developed is 
thus a general one for the preparation of any alkyl fluoresceins of the type men- 
tioned above. 


214. Chemistry of the products from Ocimum kilimandscharicum, Linn. (i) Cam- 
phoraceous essential oil and (ii) Chromatographic Examination of the 
Aminoacids from the non-fatty matter of its seeds. 


V. G. SONAR and V. A. PATWARDHAN, Sangli. 


Essential oil of the leaves of the plant, Ocimum kilimand-scharicum, Linn. 
(Kapurtulas), was obtained by steam distillation and extracted with ether. The 
yield of the oil amounted to 0:5% on the fresh leaves and 2:5% on the air-dried 
leaves. The camphor content in the essential oil was found to be about 72%. 
The golden yellow coloured essential oil, having camphoraceous odour, gave the 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


4 


li a a a pt EE 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
128 Proc. 43rd Ind. Sc. Cong.: Part III: Abstracts 


following constants: Sp. gr. at 32°C., 0-9087; Refractive Index at 33°C. (Abbe), 
1:4779; Acid V. 1-63; Sap. V. 8-13; M.P. of the crystalline substance obtained from 
the essential oil (camphor) 175°C. Higher yields of the essential oil (upto 55%) 
have been reported from Bangalore and Calcutta. The climatic and soil conditions 
seem to have appreciable influence on the yield of the essential oil. 

(ii) The aminoacids obtained from the non-fatty matter of the seeds of the 
plant, after extraction of the drying oil, were studied by circular paper chromato- 
graphy. The chromatogram showed the presence of the following amino-acids : 
Leucine, Phenylalanine, Valine, Tryptophan, ‘Tyrosine, Alanine, Glutamic acid, 
Serine, Arginine, Histidine and Cystine. The chromatogram obtained similarly 
from the non-fatty matter of linseed, Linum usitatissimum, Linn., which yields the 
well known drying oil, showed the presence of the same amino-acids. Further work 
is in progress. 


214A. A New Method of Preparation of Indole-3-aldehydes. 
S. SWAMINATHAN and S. RANGANATHAN, Madras. 


Snyder and co-workers (J. Am. Chem. Soc., 1952, 74, 5110) have converted 

certain Mannich bases of indole and substituted indoles to the corresponding 
aldehydes by reacting with a solution of hexamethylenetetramine in acetic or 
propionic acid. The reaction has been extended since to the preparation of 7-Azain- 
dole-3-aldehyde (J. Am. Chem. Soc., 1955, 77, 457). One possible explanation for 
this conversion was the intermediate formation of the parent indoles by reversal 
of the Mannich bases and the subsequent reaction of these indoles with hexa- 
methylenetetramine in a manner analogous to the Duff reaction (J. Chem. Soc., 
1941, 547) or phenols with hemanethylenetetramine. This explanation was con- 
sidered improbable in view of the finding that no indole-3-aldehyée could be obtained 
by reacting hexamethylenetetramine with a hot solution of indole in glacial acetic 
acid, 
: It has now been found, however, that indole-3-aldehyde could be obtained in 
50 to 55% yield directly from indole under different conditions. In the new pro- 
cedure, a solution of equimolar amounts of indole and hexamethylenetetramine in 
66% acetic acid is added over a period of one hour to a refluxing solution of hexa- 
methylenetetramine in 66% acetic acid, the reaction mixture diluted with water 
and the crude product collected and crystallised from hot water to give material 
with m.p. 189-192°. The same yields were obtained when the reaction was carried 
out in 66% propionic acid or 669% butyric acid. Under the same conditions, 2- 
phenylindole and 2-methyl-indole gave the corresponding 3-aldehydes in 99% and 
25 to 30% yields respectively. The procedure described by Duff (loc. cit.) when 
applied to indole, did not give any indole-3-aldehyde. 


214B. Study of the reaction of Hexamethylenetetramine with Gramine. 


S. SWAMINATHAN and S. RANGANATHAN, Madras. 


A study of the conversion of gramine to Indole-3-Aldehyde by reaction with 
hexamethylenetetramine has been made with a view to establish the course of the 
reaction. By reacting gramine methosulphate with hexamethylenetetramine either 
in aqueous solution or in chloroform-niethanol solution, it was not possible to 
isolate Indole-3-Aldehyde or the postulated intermediate Sommelet salt. ‘The re- 
action of gramine itself in specially dried acetic acid gave no trace of Indole-3- 
Aldehyde in contrast to experiments in which ordinary glacial acetic acid was 
employed. The formation of the Sommelet complex seemed unlikely and therefore 
jit was of interest to determine if ‘the reaction proceeded by initial hydrolysis of 


gramine followed by formulation as in the Duff reaction. 
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It was soon found that Indoles and substituted Indoles (see accompanying 
abstract) reacted with hexamethylenetetramine in 66% acetic acid to give varying 
yields of the corresponding Indole-3-Aldehydes. With a view to isolate Indole, 
if formed, gramine was alone refluxed in acetic acid under conditions in which 
it reacted with hexamethylenetetramine to give Indole-3-Aldehyde. From the re- 
action mixture was obtained 70-75% of unreacted gramine and a polymer but no 
Indole. The polymer must have been formed by reaction of Indole with formal- 
dehyde which is also a product of hydrolysis of gramine. In fact Indole which 
by itself was stable in 66% acetic acid was found to give a polymeric material 
in presence of an equimolar amount of added formalin. 

In order to obtain further evidence for the view that Indole-3-Aldehyde is formed 
ei from gramine via Indole formed in situ; the reaction of hexamethylenetetramine 

with 2-dimethylaminomethylindole was studied. This compound would be expected 
to give Indole-3-Aldehyde or Indole-2-Aldehyde depending upon whether Indole of 
the Sommelet salt is the intermediate involved. ‘The actual product, isolated in 
about 20% yield, was however 2-dimethylaminomethylindole-3-aldehyde (M.P. 
49-52%). Apparently 2-dimethylaminomethylindole is more prone to formylation at 
the 3-position than hydrolysis under the conditions of the reaction. The above 
mechanism involving hydrolysis and formylation applies only to the conversion of 
the Mannich bases to aldehydes and does not hold good for the conversion of 
quaternary salts, such as benzylphenyl-dimethylammonium chloride, derived from 
amines other than Mannich bases. 


“4 


215. Compounding of Perfumes. 
J. N. TANDON and G. N. GUPTA, Kanpur. 


The art of compounding perfumes is a complicated one and requires an intimate 
knowledge of aromatic substances, the odour value of each and their character in 
blending in order to achieve the ideal results. he authors have given the details 
of preparation of Kewda, Lilac and Narcissus blends in a systematic manner giving 
bases, blenders, modifiers and fixatives, etc. 

The prepared samples compare quite favourably with the imported samples. 


216. Dimerisation of vinyl acetic acid to subercolic acid. A new example of 
allylic rearrangement in free radical reactions. 


R. S. THAKUR and K. B. L. MATHUR, Delhi. 


« It is known that phenyl vinyl methyl radical (I) and cinnamyl radical (IT) are 

F readily interconvertable. Thus, when any one of them is generated in solution, the 
dimerised product consists of a mixture of 1, 4-diphenyl hexa 1, 5-diene (III) and 
1, 6-diphenyl hexa, 1, 5-diene (IV): 


C,H,.CH-CH = CH, ¢ C,H,.CH=CH-CH, 
(1) (11) 
(1) + (1) >CH, =CH-CH-CH,-CH=CH 
du, d H, 
(II) 
(II) + (1)—>C,H,.CH = CH-CH,-CH,-CH =CH-C,H, 
(IV) 


In this paper is described a new example of this kind of rearrangement. Vinyl 
acetic acid (V) when interacted with acetyl peroxide is found to give subercolic 


CC-O. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
130 Proc. 43rd Ind. Sc. Cong.: Part III: Abstracts 


acid (VI). The latter could not be expected to come by prior isomerisation of (V) 
to crotonic acid (VIII) as the latter (VII) under the conditions of experiment does 
not give (VI). It forms only polymeric materials. The formation of (VI) from (V) 
can therefore be represented as follows :— 


CH, =CH-CH,-COOH+-CH,—>-CH, =CH-CH-COOH+CH, 
(V) 


| 
CH, = cu.da-coon ————_—>CH,,-CH = CH-COOH 
CH,-CH =CH-COOH 


2 CH,-CH =CH-COOH—————_——> duc =CH-COOH 
(VI) 
The acid (VI) has been characterised by its reduction to suberic acid with Na.Hg. 
Also the m.p. 253° of (VI) remained undepressed when mixed with an authentic 
sample of (VI). In the above reaction a certain amount of polymeric material 
is also formed. 


216A. Dyes derived from tetra chloro diphenic acid. 
R. D. TIWARI and L. B. LAL, Allahabad. 


Phthalein dyes from diphenic acid have been prepared and examined by Dutta 
(J. Chem. Soc., 1923, 23, 225). In the present investigation phthalein dyes derived 
from tetra chloro diphenic acid have been prepared and examined. ‘The acid was 
prepared from anthranilic acid which on chlorination followed by diazotization gave 
the acid (Org. Synthesis 1931, 31, 96-97). The acid was condensed with phenol 
and resorcinol and the dyes obtained were found to possess better tinctorial pro- 
perties than those from diphenic acid. Resorcinol tetra chloro diphenein was also 
brominated and the eosin like product obtained contained eight halogen atoms, four 
chlorine and four bromine. 


217. Chemical Examination of the bark of Symplocos racemosa. 
R. D. TIWARI and R. K. GUPTA, Allahabad. 


The alcoholic extract of the bark of the plant symplocos racemosa gave a 
colouring matter in 5:60% yield M.P. 320°C (decomp.) On analysis this was found 
to be C, H,O.. Another white substance M.P. 80-81°C was isolated from the 
alcoholic extract of the bark. Oxalie acid was also isolated from the bark by lead- 
lake method by decomposition with 33% sulphuric acid and extraction with ether. 


218. Chemotherapy of Filariasis—Part I, Synthesis of substituted Imidazolidines 
as potential filaricides. 


P. S. WADIA, NITYA ANAND and M. L. DHAR, Lucknow. 


Based on the assumption that the antifilarial activity of Hetrazan (1-methyl-4- 
diethylcarbamyl piperazine) is related to the electronic state and disposition of the 
nitrogen atoms in this molecule, newer potential filaricidal agents have been pre- 
pared in the substituted imidazolidines. Monoalkylaminoacetonitriles required for 
the synthesis of these imidazolidines were obtained by the condensation of the 
appropriate primary amine, with formaldehyde and potassium cyanide through the 
formation of a sodium bisulfite complex. Monoalkylaminoacetonitriles were 
smoothly reduced with lithium aluminium hydride to the corresponding N-mono- 
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alkyl ethylenediamines. The latter were condensed with the required aldehydes 
at low temperature to obtain 1, 2-substituted imidazolidines, which on treatment 
with ethyl chloroformate gave the required 1-alkyl-2-alkyl-3-carbethoxy imidazoli- 
dines. 

Condensation of the amines with formaldehyde gave polymerised compounds 
which are under investigation. 


219. Chemotherapy of Filariasis—Part II, Synthesis of some straight chain analogues 
of Hetrazan, 


P. S. WADIA, NITYA ANAND and M. L. DHAR, Lucknow. 


Some straight chain analogues of the piperazine filaricidal agent Hetrazan 
have been synthesized by the condensation of N-substituted dialkylamino ethyla- 
mine with ethyl chloroformate, diethyl-carbamyl chloride, phenyl isocyanate, and 
acyl chlorides, in presence of alkali. 


219A. A neutral crystalline principle isolated from the flowers of Ixora coccinea, 
Linn. 


P. GEORGE VARGHESE, ‘Trivandrum. 


Several constituents were isolated from the dried flowers of Ixora coccinea, 
one of them being a hydrolysable neutral principle which on purification by repeated 
crystallisation from ethyl acetate was obtained in the form of plates, melting at 
257°C. 


BIOCHEMISTRY 


220. Processing Lucerne for Edible purposes. 
B. ANANDASWAMY and W. B. DATE, Mysore. 


A processing method has been worked out for preparing a fibre-free lucerne 
concentrate rich in protein, minerals and vitamins. It has been shown that a 
mere Cold water extraction of fresh leaves gives a higher yield of nutrients than 
treating leaves with steam before extraction. Possibilities have been shown for 
using such a lucerne concentrate as such or along with other food ingredients in 
the form of a soup mix. 

Rat feeding experiments have shown that lucerne concentrate when supple- 
mented to poor South Indian rice diet at 2% level produces an appreciable increase 
in the growth of rats. 


221. Studies on the nutritive value of diets supplemented with the Galactomannan 
Mucilage of the Seeds of Caesalpinia pulcherrima Linn. 


G. S. BAINS, D. S. BHATIA and V. SUBRAHMANYAN, Mysore. 


Mucilaginous polysaccharides, by virtue of their giving viscous aqueous dis- 
persions, are finding increasing use as stabilisers and thickeners in foodstuffs and 
pharmaceutics. It has been previously reported that the seeds of C. pulcherrima 
contain mucilaginous endosperm. ‘The composition of the constituent parts of the 
seeds, the yield and nature of the mucilaginous polysaccharide have already been 
reported. 
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The present paper discusses the results of studies on the over-all nutritive value 
of diets supplemented with 1-5 and 3-0% of the mucilage of C. pulcherrima by the 
rat growth method. The levels of supplementation selected for the mucilage are 

LH the normal limits within which these materials may find use in foodstuffs. 
No significant differences in the growth promoting value of the mucilage con- 
TE taining diets as compared with the control were observed. It has been further 
shown that incorporation of mucilage in the diet did not influence the ‘apparent 
digestibility’ of the carbohydrate, nitrogen and fat content of the diets. The nature 
of sugars contained in the faecal and dietary hydrolysates has been studied chro- 
matographically. 


rr 


222. A study of the properties of some fungal cellulases with particular reference 
to their inhibition. 


S. N. BASU and P. N. PAL, Calcutta. 


Cellulase activity in the culture filtrates of Myrothecium verrucaria and five 
jute-decomposing fungi grown on cellulose as carbon source was studied under 
various conditions using specially prepared reactiye cellulose and carboxymethyl 
cellulose as substrates. Shaking of tke assay medium partially destroyed the 
enzymes, unshaken flasks giving higher and eqqually concordant titres. The rela- 
tive cellulolytic potencies of the enzyme extracts bore no relation to the relative 
cellulose-decomposing capacities of the fungi as previously determined. Maximum 
enzyme concentration in the medium was reached not earlier than 8 days’ growth, 
No cellulose was produced using glucose or sucrose as carbon source. An acidic 

Ml pH favoured cellulase activity but the optimum varied with the substrate. The 
i optimum temperature was around 47°C. Cellulase in all filtrates was inhibited 
$: by heavy metals, p-chloro-mercuribenzoate and cystine, inhibition being reversed 
by cysteine and sodium sulphide, so that the presence of thiol groups essential for 
hy enzyme action is indicated. Acid dyes proved to be inhibitory, and basic dyes 

stimulatory, at low pH, while at higher pH levels the latter were inhibitory. 


223. Hxebazation and Properties of Transfructosidase in Polianthes Tuberosa, 
inn. 


I. S. BHATIA, Mysore. 


Polianthes tuberosa is the third fructosan-bearing plant in which the presence 
of a fransfructosidase has been definitely established. The enzyme acts upon 
sucrose in the absence of added PO,'", forming glucofructosan and glucose. Pro- 

i perties of the enzyme obtained in a concentrated form by fractional precipitation 
i of the juice of the tubers with ammonium sulphate are: optimum temp. 25°, 
pH 56 and sucrose concentration 30% for the enzyme action. No cofactors seem 
to be involved as the dialyzed enzyme is active. When raffinose is used as a sub- 
strate, only hydrolytic activity is observed. 


224. Edible Syrup from Molasses. 


n a ersee ere 


K. G. BHATLA and S. MUKHERJEE, Kanpur. 


Alcohol (90%-3 liters) was heated to 50°C and was poured under heavy stirring 
in the preheated molasses (60°C and 500 gms.) Suspended gums, pectins, and salts 
were allowed to settle. Alcoholic sugars solution was decanted and alcohol dis- 
tilled off. The sugars solutions obtained was then treated with activated carbon, 


iiciecheeie ee 
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before passing through ion-exchangers (Duolite C-3H and Duolite A-7). The results 
of the syrup obtained after deionisation and concentration are biyen below. 


Ash 
Brix Pol. Pol Purity Sucrose% Suckose Invert Sulphated 
Purity sugar% % 
o 
91-6 40-10 43-80 49°40 54:21 25:72 1-09 


225. Studies on Vitamin A in Solution. 


SUKHAMOY BHATTACHARYA and U. P. BASU, Calcutta, 


Studies on the stability of vitamin A, in continuation of earlier work, have 
shown that vitamin A palmitate is equally stable in both oil and water. The 
addition of iron and copper to the vitamin A solution in vegetable oil (arachis oil) 
shows that irrespective of the chemical form, both these metals destroy vitamin A 
activity very rapidly, copper being more deleterious. Tocopherol was found to 
protect the activity to some extent while citric acid and propyl gallate individually 
kept the potency of vitamin A fairly well, the effect being sligtly better in presence 
of iron than in copper. 

The influence of antioxidants and metals on the stability of vitamin A in 
aqueous medium was therefore studied. An accelerated method for the destruction 
of vitamin A was followed in this investigation by heating at an elevated témpera- 
ture (100°C) and the time for the loss of 50% activity was noted. Results show that 
vitamin A palmitate without any added adjuvant was most stable. Addition of 
tocopherol (0:19%) was of no advantage. Propyl gallate (0:05% and 03%) rather 
accelerated destruction. 

Metals (iron and copper) in general help destruction of vitamin A, the chlorides 
being more deleterious than stearates. Contrary to the observation in oily prepara- 
tions, propyl gallate (0:05%) in water dispersion does not deactivate the influence 
of iron salt while citric acid (0:1%) in the system containing iron stearate acce- 
lerates the destruction to a great extent. 


226. Chromatographic Studies of Yeast Invertase. 


M. M. BISWAS, Calcutta. 


Dry aluminium hydroxide (3 parts) and finely powdered quartz sand (1 part) 
were mixed together and lightly stamped into chromatographic tubes (10 ¢.m.x 
2 c.m.) to a height of 5 c.m. 10 c.c. of acetate buffer of pH 5:4 was allowed to 
pass through the column under slight suction followed by 25 c.c. of yeast extract. 
The chromatographic column was extruded and shaken with 25 c.c. N/10 ammonia 
for 15 minutes in a centrifuge tube. After the addition of 25 c.c. water it was 
centrifuged and then washed with 50 c.c. water in the centrifuge tube for 
10 minutes twice. The combined solution (150 c.c.) was centrifuged again for 
30 minutes to eliminate turbidity. The composition of the adsorption column was 
varied and the ratio of enzyme activities in the filtrate and eluate was also found 
to vary. A column of 100 mesh aluminium hydroxide (3 parts) and 40 mesh sand 
(1 part) gave a filtrate which was found to contain about 80 per cent of total 
saccharase of the yeast extract. 


227. Studies on Orange (Tangerine) Juice. 
A. N. BOSE and J. M. DUTT, Calcutta. 


Properties of orange juice, with particular reference to those of importance in 
preservation industry have been studied. Orange (tangerine) from Nagpur area, was 
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studied. The juice was found to be of best flavour when sugar to the acid ratio 
(maturity index) was 10 to 12. Ascorbic acid content of the juice normally increases 
till the maturity index is near about 12. The amount of ascorbic acid in normal 
juice of maturity index 12 was found to be 45-5 ing. per 100 c.c. of the juice on 
the average. Of the total sugar, nearly 50% was found to be sucrose. ‘There is 
simultaneous increase of sucrose and reducing sugar with increasing maturity. 
Specific gravity, expressed in degrees Brix, was found to be 12 for the juice with 
optimum flavour. On the average 0:413 litres of juice were obtained per one 
kilogram of the fruit. 


228. Significance of multiple pathways in adaptation. II Inhibition of germination 
of Aspergillus niger as induced by exposure to phenylmethane dyes. 


S. K. BOSE, Calcutta. 


The pattern of delay induced in the germination of Aspergillus niger by previous 
exposure to phenylmethane dyes indicates that multiple mechanisms are involved 
in the process. These multiple pathways may be intrinsic virtues or potentialities 
for adaptation. 


229. Tracer Studies in Citric Acid Fermentation by Aspergillus Niger—I. Role 
of CO, under conditions of Industrial Fermentation. 


M. DADMODARAN, P. K. BHATTACHARYYA, J. R. VAKIL, and 
A. K. DAS GUPTA, Poona. 


It has been demonstrated by different groups of workers in the last decade 
that appreciable amounts of atmospheric CO, are fixed in the citric acid produced 
by Aspergillus niger. In the present investigation the quantitative aspects of the 
incorporation of atmospheric CO, in citric acid under conditions of industrial fermen- 
tation using a high-citrate yielding strain of A. niger in surface cultures are being 
studied. 

The mould was grown on a modified Curries’ medium containing glucose or 
sucrose in an enclosed system with C'™O, at 28-29°C. On glucose, citric acid pro- 
duction reached a maximum in 8-10 days, while on sucrose medium containing high 
concentrations of zinc, maximum yields were obtained in 7-8 days. Yields of 
citric acid (citric acid monohydrate g./100 g. of available sugar) in these experi- 
ments ranged up to 73%. 

It was found that up to 60% of the radioactivity of the initial CO, was incor- 
porated in the fermented medium. Citric acid, which in most cases accounted for 
almost all the radioactivity in the medium, was isolated as the quinidine salt 
and degraded chemically to determine the amount and distribution of the radio- 
activity in the carboxyl carbons. The carboxyl carbons were found to contain 
practically all the radioactivity of the citrate. The ratio of the radioactivity of 
the primary and tertiary carboxyls was found to be slightly greater than 1, indicat- 
ing that a high degree of equilibration might have taken place among the four- 
carbon dicarboxylic acids before they were condensed into citrate. 

It was estimated that 7 to 14% of the total carbon in citric acid was derived 
from atmospheric CO, (Theory—16:7%). 

The usual fermentation period was divided into three time-periods :—0 to 5th 
day, 5th to 7th day and 7th to 9th day, and the incorporation of CO, in citrate 
was studied for each period. ‘The results of these experiments are discussed in 
relation to the mechanisms involved in citrate synthesis. 
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230. Amino Acid Composition of some common Indian vegetables as determined 
by Paper Chromatography. 


S. GHOSH MAJUMDER and N. C. GANGULI, Calcutta. 


A complete analysis of amino acid contents in some twenty-five varieties of 
common Indian vegetables was made applying quantitative paper chromatography. 
About 12 amino acids such as Leucines, phenylalanine, valine, y-aminobutyric acid, 
tyrosine, f-alanine, threonine, glutamic acid, serine, aspartic acid, cystine and 
proline were found to he present in alimost all the samples analysed. Amongst 
twentyfive samples analysed, about 14 samples were found to be good sources for 
essential amino acids. From nutritional standpoint, spinach, tomato, onion, onion 
stalks, drumstick, cabbbage and neem tender can be selected as good sources for 
both essential and non-essential amino acids. 


231. Studies on the Production of Vitamin B,, by Streptomyces olivaceus. 


SUBRATA GANGULY and S. C. ROY, Calcutta, 


The production of vitamin B,, by a strain of Streptomyces olivaceus NRRL 
B-1125 has been investigated, using a variety of indigenous protein sources—both 
of vegetable and animal origin. It has been observed that Shrimp powder, if 
used as the source of nitrogen gives yield of vitamin B,, quite comparable to that 
obtained with Distiller’s dried solubles used in other countries particularly in 
America. Soybean meal supplemented with peptone-like materials was also quite 
satisfactory. The results obtained in the rotary shaker have been satisfactorily 
reproduced in a semi-large fermentor. 


232. Studies in Oxidation of Vitamin C by Hypophosphorous Acid: 
P. N. JOSHI and GHASASI, Poona. 


It was found that hypophosphorous acid considerably increases the rate of 
oxidation of vitamin C at acid pH. This oxidation is inhibited by diethyldithio- 
carbamate. 8-Hydroxyquinoline, cysteine and histidine are however unable to protect 
vitamin C. The rate of oxidation is proportional to the concentration of vitamin 
C and hypophosphorous acid. 


233. Isolation of highly purified ‘Thromboplastic Protein’ from beef lungs. 


N. R. KALE and P. N. JOSHI, Poona. 


Saline extract of fresh beef lungs after treatment with carbontetrachloride at 
O°C, was deprothrombinised by treating it with a small amount of A1(OH),, gel. 
On saturating this solution with sodium chloride at O°C, it was observed that 
50-60% of the active protein was precipitated, leaving behind. a lot of inactive 
protein and colouring matter. The precipitate was suspended in water and treated 
with small lots of bentonite to remove inert proteins. The process was repeated 
till there was no considerable fall in the TPLN activity. After bentonite treatment 
the extract was repeatedly passed over chromatographic alumina column till the 
protein concentration was reduced to 1 mg./c.c. The extract was then mixed with 
a small amount of activated charcoal and kept at 50°C for 5 mins. Afterwards it 
was centrifuged and dialysed to remove excess of sodium chloride and other dialys- 
able impurities. During these operations only 20% of the total activity was in hand 
but specific activity was increased from 7:8 to 64:29. 
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= The preparation thus obtained is a protein free from phosphorous and devoid 
= of phosphatase as well as proteolytic activity. It is stable upto 60°C. but cannot 

= be fractionated by (NH,),SO,, Na,SO,, CH,COONa, etc. However, it can be con- 
= centrated by precipitating at its isoelectric pH, 4:1, by means of veronal buffer 
= of low ionic strength at 0°C and redissolving it in veronal buffer of pH 6:99. 
Further characterization of thromboplastic protein by electrophoresis, chromato- 
graphy and fractionation methods is under investigation. 


234. Production of Amylase in Laboratory-scale Fermenter. 


s 2 BHAGWAN S. LULLA and DYAL SINGH JOHAR, Mysore. 


x To evolve an economical medium for the large-scale production of amylase, 
studies were conducted in utilizing spent wash liquor, a distillery by-product for 
the growth of Aspergillus oryzae. The spent wash obtained from the Mysore 
Sugar Factory, Mandya, was poor in nitrogen content. The growth of A. oryzae 
on this material was unsatisfactory but supplementation of this medium with KNO, 
gave higher amylase activity. The toxicity of spent wash was considerably reduced 
by diluting it with water. The supplementation of diluted wash with ammonium 
sulphate gave higher amylase activity as compared to synthetic medium and much 
lower activity as compared to bran medium. 

ae Among the various molds investigated, A. oryzae (CFTRI) 1021) yielded 
= maximum amylase activity on wheat bran extract. Mold growth obtained from 
the fermeter can be repeatedly used as inoculum for subsequent batches. Conta- 
mination is largely controlled by the use of penicillin and formalin in the culture 
medium. The mold growth obtained as a by-product in this process was found 
to contain 66% protein and 6-8% fat on dry basis. 
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BHAGWAN S. LULLA and DYAL SINGH JOHAR, Mysore. 


Ermothecium ashbyii was grown on a semi-solid medium and the formation 
riboflavin on 8th day was determined. Among different raw materials tried, 
eatbran yielded maximum riboflavin in the medium. Addition to this medium 
0-2 g. of peptone, singly or with 0:2 g. of yeast extract lowered the production 
oflayin. The optimum ratio of bran to water for maximum riboflavin pro- 
en was 1:1:5. The vitamin production was further increased when bran 
1 terial was diluted with phosphate buffer instead of water. ‘The riboflavin concen- 
ce trate was prepared by growing the organism in 4 liter wide-bottomed culture 
containing 150°g. of wheat bran medium for 10 days at room temperature. 
boflavin from the medium was extracted with acid-alcohol mixture and the 
ct concentrated. The material on analysis gave 5-6 mg. of riboflavin per gram 
pesaenays tion. 
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. Lac .ctones and Metabolism of certain Plant Tissues : “Influence of 5 -Hexeno- 
nd a-ß-Angelicalactone on some phases of metabolism of (1) Pea- — 
stem mene? and (ii) Potato slices.” Part I and Part II. 2 


C. M. MEHTA, Baroda. 


xenolactone and a-f-angelicalactone has been separately 
the Esenization of tissues of pea-stems and p 
SN: 5x10 -°M and 5x10=°M inbi 
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increased loss in dry weight partly due to diffusion and partly due to respiration. 
The study of O, uptake (u10,) and CO, output («!CO,) during the periods of 
1-4 hour and 16-20 hour at 20 minute intervals indicated that the respiration of 
pea-stems has been inhibited at 5x10-*M and 5x10-*M of each lactone compared 
to water control. A small decrease in the RQ of pea-stems observed with each 
lactone suggests a slightly diminished utilization of carbohydrate and a mobiliza- 
tion of protein or fat. In case of the potato-tissue respiration, both lactones at 
5x10-°M, 5x 10-*M, 5x10-*“M have been found stimulatory rather than inhibitory ; 
the O, uptake (u10.) and CO, output (41CO,) at 30 minutes interval are stimulated 
by weak lactones, less so by stronger ones during 1-8 hour period; whereas, O, 
stimulated and CO, depressed during 22-30 hour, when the material being studied 
after keeping it for 24 hours in water at (i) room temperature and (ii) in the 
refrigerator. In each condition striking decrease in the RQ takes place either 
with stronger lactone or in the latter stage with weaker lactone suggesting the 
equilibrium, Fat2Carbohydrate (or acid), is shifted to the right at high HL or 
AL concentrations, and soluble compounds thus formed diffuse away in making 
cell-walls and membrane more permeable. ‘The difference in behaviour of potato 
tissue with some disproportionation of the balance of enzymes concerned in 
carbohydrate metabolism. 


237. Behaviour of cooking on the bound nicotinic acid of the pure-bred strains 
of rice, 


B. R. MITRA and D. K. CHAUDHURI, Calcutta. 


In this paper studies on the effect of cooking under different conditions on th 
nicotinic acid values of the pure-bred strains of rice have been made. The main 
points in these studies are 7 

(a) Estimation of the bound and the total nicotinic acid content after 
extraction with dilute acid. 

(b) Iéstimation of the bound and the total nicotinic acid content after cooking 
with distilled water. 

(c) Estimation of the bound and the total nicotinic acid content after cooking 
with tap weter. 

Irom the results obtained in (a) it may be said that the rice samples contain 
almost all the nicotinic acid in the bound state. While the results obtained in 
(b) indicate that some portion of the bound nicotinic acid is drained off along 
with the gruel after cooking with distilled water, pH of which is about 6:6, almost 
all the nicotinic acid left in the cooked rice after this treatment is still in the 
combined form. In the final studies (c) it has been observed that some of the 
nicotinic acid is washed away with the gruel after cooking with tap water and 
a portion of the bound nicotinic acid is decomposed liberating free nicotinic acid. 
It is suggested that the tap water which has an alkaline pH of about 8:4 decomposes 
some bound nicotinic acid and the equivalent amount of nicotinic acid is liberated 
free. 


238. Some Observations on the Influence of Pitching Rate in Alcoholic Fermen- 
tation. : 


K. K. MITRA, Calcutta. 


An overall kinetic picture of the attenuation process as influenced by the 
pitching rate through a wide range (3 to 24 mg. of moist yeast per inl.) has been 
presented and analysed. ‘The major effects of the increasing pitching rates are 
in the shortening of the lag phase and an earlier attainment of the limit of attenua- 


tion, Experimental results on the metabolism of sugar with varying pitching rates i 
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show that even through a very wide range of yeast concentration (20 to 75 mg/ml,) 
a linear relationship can be demonstrated by proper adjustment of the experi- 
mental conditions. ‘To reveal such a relationship, the measurement of sugar meta- 
bolism should be conducted at a stage when all the reaction mixtures with different 
pitching rates are passing-ihrough the logarithmic phase of fermentation. Adequate 
precautions have also to be taken to eliminate the growth of yeast during the 
period of incubation in order to demonstrate such a linearity through the wide 
range of pitching rate. Emphasis has been laid on the need for precise statement 
of the experimental conditions for proper evaluation of the results in such studies. 


239. - Milk Substitute from Solvent Extracted Groundnut. 
M. N. MOORJANI and D. S. BHATIA, Mysore. 


The vegetable milk as prepared from the groundnut by the method previously 
reported by.the authors still retains some nutty flavour reminiscent of groundnut. 
With the object of preparing a milk substitute completely free from groundnut 
flavour, the present investigation was undertaken taking solvent extracted ground- 
nut flour as the raw material. The groundnut flour was prepared by partial removal 
of oil from groundnut in a hydraulic press followed by alcohol extraction of the 
residual oil. The extracted meal was finely powdered in a mikropulverizer. 
58 parts of the groundnut flour were blended with 42 parts of refined groundnut 
oil containing 0:01% of ethyl. gallate. The paste thus obtained was subsequently 
converted into emulsion by addition of water to give 8 pounds of emulsion for 
every pound of paste. Lecithin (0-06% on milk basis) was used as the emulsifier and 
the milk substitute as adequately fortified with mineral and vitamin supplements. 

The milk tlus prepared was considered more acceptable than that prepared 
by starting with the whole groundnut kernel and converting its solids into 
emulsion. 

Effect of various solvents and heat treatment on the quality of protein of the 
cake used for experimental work is also described in the present investigation. 


240. Changes in the Free Amino Acid Composition of Some Pulses during 
Germination. 


DE. NANDI, N. C. GANGULI and S. C. ROY, Calcutta. 


The changes in the free amino acid composition of Lens esculenta, Vigna 
catiang, Phaseolus mungo and Cicer arietinum at different stages of germination 
were studied with the help of paper chromatography. Considerable increase in 
number and concentration of free amino acids in seeds germinated in water media 
was found to take place in the case of Lens esculenta, Vigna catiang and Cicer 
arietinum, but not with Phaseolus mungo during the progress of germination. 
Asparagine was the predominating amide appearing with striking increase in con- 
centration with germination of these four varieties of pulses. In Lens esculenta 
the number of free amino acids increased from 10 to 24, while with Vigna catiang 
and Cicer arietinum, the increase is from 7 to 16 and 9 to 12 respectively. But 
with Phaseolus mungo such change was not- observed. 


241. Prevention of Alloxan Diabetes in Rabbits by a Condensation Product of 
Glucose and Acetoacetate and Its Mechanism. 


M. C. NATH and E. P. M. BHATTATHIRY, Nagpur. 


The condensation product of glucose and acetoacetate in the form of its Na 
salt can completely prevent alloxan diabetes in 50% of the rabbits when injected 
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intravenously five minutes before the diabetogenic dose of alloxan, in the molecular 
proportion of 05:1 only. The percentage of such prevention increases with the 
increase in the proportion of the condensation product. 1:2 dienol glucose prepared 
from different sources combines with alloxan in vitro at pH 7-2 even in the absence 
of any added enzyme. 

Blood urea and alkaline phosphatase of plasma, which rise in alloxan diabetes, 
are within the normal limits in all the animals showing prevention of alloxan 
diabetes. 

Endiol glucose, which can be liberated from the condensation product combines 
with alloxan both in vitro and in vivo to give rise to a non-diabetogenic compound- 
alloxanic acid. It is through this mechanism that alloxan diabetes is prevented 
d by endiol glucose or its precursors. Alloxantin may be formed in certain propor- 

tion. Formation of alloxanic acid during the reaction between endiol glucose and 
alloxan has been confirmed by showing the formation of urea in the reaction 
mixture, which is a breakdown product of alloxanic acid. 


242. Nutritive Value of Shark Liver Oils. 
S. K. PRADHAN and N. G. MAGAR, Bombay. 


Waghbeer shark liver oil was administered to young albino rats at 5, 10, 15 
and 20 per cent level with vitamin A equalised. in all the groups. Growth and 
food intake were noted for 4 weeks. The average growth of rats on 5 per cent 
level of Waghbeer liver oil was found to be better than that of others. Rats on 
15 and 20 per cent level lost their weights during the experiment. Liver and 
muscle tissues of rats from the different groups were analysed for moisture, fat 
and protein content. 

Three shark liver oils—Khada, Pisori and Win—were compared with hydro- 
genated fat at 5 per cent level from the average gain in weight for 5 weeks in 
young rats. It was observed that the growth of rats on Khada and Pisori liver 
oils was almost the same to that of hydrogenated fat. Win oil showed lower 
growth. Blood and soft tissues have been examined for lipid P, cholesterol, lecithin 
and sphyngomyelin. Lipid P was higher in liver and brain in shark liver oil rats. 


243. Vitamin D in Shark Liver Oils, 
S. K. PRADHAN and N. G. MAGAR, Bombay. 


Liver oils from four different species of sharks were analysed biologically for 
their vitamin D content using albino rats, fed rachitogenic diet. When the weights 
of the rats plateued, the rickets were confirmed by X-rays. Two groups of nine 

\ rats each, were given 5 and 10 units of standard reference vitamin D and other 
; groups 1 ml. of different shark liver oils daily. The animals were killed on the 
tenth day for the ‘line test’? and ash, Ca and P of radia and tibia respectively. The 
results of calcification were calculated graphically from the area of calcification 
and the log of the dose of standard vitamin D. 

Green’s chemical method was compared with the biological method. It was 
observed that the chemical method could not be applied to shark liver oils which 
were found to contain 5-10 I.U./g. vitamin D biologically. ‘Dara’ and ‘Ghol’ (not 
belonging to elasmobranch), however, contained 1300 and 300 I.U./g. of vitamin D. 


244. Production of Itaconic Acid by Fermentation. 
(Miss) V. RADHA and K. RAMACHANDRAN, Hyderabad-Dn. 


The production of itaconic acid in pilot plant quantities by fermentation 
methods has opened up possibilities of utilising it in the resin and plastic 
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industries. The authors have studied a number of strains of Aspergillus terreus 
and have confirmed that NRRL 1960 and NRRI, 265 are the most useful for this 
fermentation, the former being superior tc the latter. In a medium containing 15% 
cane sugar and mineral salts with low phosphate content and an initial pH of 2:9, 
upto 45% yields of itaconic acid on the sugar consumed have been obtained using 
N.R.R.L. 1960. Optimal conditions for this fermentation in stationary culture are 
described. The effects of addition of iron, zinc, molasses, primary alcohols ʻete., 
to the medium, on the yields obtained are described. Further experiments with 
molasses are under way. A pilot plant is under construction. 


245. The Influence of Amino-Acids on the Auto-Oxidation of Ascorbic Acid. 
P. C. RAKSHIT and P. BHATTACHARYYA, Calcutta. 


The auto-oxidation of ascorbic acid solutions was studied in presence of different 
amino-acids, like glycine, alanine, glutamic acid, aspartic acid, leucine etc. and 
amides like asparagine, guanidine. When these compounds are present in mole- 
cular proportions to ascorbic acid or in higher proportions they exhibit a strong 
inhibitory influence on the auto-oxidation. The amino-acids suffer no chemical 
change. The inhibitory action decreases with increase of temp. and pH. It is 
suggested that inhibition is probably due to a kind of loose association with 
ascorbic acid. 


246. Detection of Glyoxylic Acid in Glucose Oxidation by Pseudomonas 
Fluorescens. 


K. RAMACHANDRAN, Hyderabad-Dn. 


Strains of Pseudomonas fluorescens oxidised glucose to gluconate and to 2- 
Ketogluconate both in stationary and «agitated cultures. ‘The yields of 2-Ketoglu- 
conate never exceeded 50% in stationary cultures, whereas under aeration yields 
of 80% and over were obtained. Very little or no gluconate as such was present 
in the cultures at any time as the rate of gluconate oxidation was very rapid. 
a-Ketoglutaric acid was detected in aerated cultures, but not in stationary cultures. 
Glyoxylic acid was detected both in stationary and aerated cultures, in addition to 
pyruvic acid. It may represent the two-carbon fragment or be derived from it, 
if it is presumed that 2-Ketogluconate or a 5-carbon molecule may split into 
fragments of two or three carbons, in the culture medium. 


247. Formation of a-ketoglutarate by Aspergillus Terreus. 


K. RAMACHANDRAN and (Mrs.) SHYAMALA RAO, Hyderabad-Dn. 


In the course of investigations into the mechanism of formation of itaconic acid 
by Aspergillus terreus it has been found that considerable amounts of a-ketoglutaric 
acid accumulate in the culture media when itaconic acid-producing strains of the 
mould are allowed to develop on a sucrose-salts medium at a pH of 2:9. More 
a-ketoglutaric acid is formed by N.R.R.L. 1960 than by N.R.R.L. 265 and under 
the experimental conditions employed the former also produces more itaconic acid 
than the latter. Determinations of the o-ketoglutaric acid formed have been made 
and it is shown that upto 225 mg. of the keto-acid are present in 100 ml. of the 
culture solution of N.R.R.L. 1960, originally containing 15 g. of sucrose after 16 
days of incubation. The significance of this accumulation in the light of the 
currently-held views on the mechanism of formation of itaconic acid is discussed. 
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248. Keto-acid Formation in Mould Cultures. 


K. RAMACHANDRAN and (Mrs.) SHYAMALA RAO, Hyderabad-Dn. 


The formation of a-ketoglutaric, pyruvic and dimethyl pyruvic acids by strains 
of Aspergillus niger and Penicillium chrysogenum has been reported by several 
workers. Ramachandran and Radha (Current Sci., 1955, 24, 50) demonstrated the 
formation of these keto-acids from several substrates by strains of Aspergillus 
terreus, A. Wentii and A. oryzae. The authors have extended these investigations 
further and show that these keto-acids, especially a-ketoglutaric and pyruvic are 
accumulated by the mould ((NRRI, 255 strain of A. terreus) in the presence of 
carbonyl-binding reagents such as semicarbazide, hydrazine and sodium sulphite. 
Sodium arsenite, (which presumably acts by inhibiting the carboxylase system), 
in 0-01 M concentration is more effective, however, in accumulating keto-acids than 
any of these carbonyl-fixing reagents in 1% solution. The keto-acids were identified 


by paper chromatography of their 2 :4-dinitrophenylhydrazones. 


249. Production of Citric Acid from Cane Molasses. 


K. RAMACHANDRAN and S. H. ZAHEER, Hyderabad-Dn. 


Citric acid is being produced in increasingly large quantities by “fermentation? 
methods in several countries. Reports in literature show that sugar or beet 
molasses is successfully employed for this fermentation. The satisfactory utilisa- 
tion of cane molasses for this purposè does not appear to have been achieved on a 
large scale. The authors selected a strain of Aspergillus niger from fifteen others 
and studied the conditions under which this produced 60% yields of citric acid from 
cane sugar. Later experiments were carried out with cane molasses and it was 
found that diluted molasses would ensure a vigorous growth of the mould, but 
with little citric acid formation. Treatment of the molasses with ferrocyanide 
and phosphoric acid and supplementation of the treated molasses with calculated 
amounts of mineral salts resulted in the production of citric acid, upto about 30% 
(weight by weight) on the sugar consumed. Molasses treated with ion-exchange 
resins (both cation- and anion-exchange or only cation-exchange) and with added 
salts gave 35% yields of citric acid. The maximum yields were obtained at pH 6. 
Reduction of pH lowered the yields. Addition of 1% methanol increased’ the 
yield by 30% over control, while 1% ethanol increased it by 10%. Pilot plant trials 
are under way. 


250. Biosynthesis of Sucrose in Sugar Cane Leaves. 


C. V. RAMAKRISHNAN, Baroda. 


Cell free extracts of sugar cane leaves have been shown to contain an enzyme, 
sucrose phosphorylase, necessary to catalyse the synthesis of sucrose from 
Glucose-1-phosphate and fructose. It appears that this sucrose phosphorylase is 
different from starch phosphorylase. 


251. The Binding of Zinc and Cadmium Ions by Native and Modified Bovine 


Serum Albumins. 


M. S. N. RAO and HIRALAL, Poona. 


The binding of zinc and cadmium ions by native and modified bovine serum 
albumins has been studied at pH 6:5, in an acetate buffer of ionic strength 0:2. 
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An equilibrium dialysis technique was used, the concehtration of free metal ions 
at equilibrium being determined by polarography. The results indicated that the 
native albumin had a somewhat greater aflinity for zinc than for cadimum ions 
and that, under the conditions studied, there were two sets of available sites on the 
albumin molecule, a first consisting of two and a second of sixteen sites. Whereas 
the nature of first set of sites is not yet clear, the second set probably consists 
of the sixteen imidazole groups of the histidine residues in the albumin molecule. 
if The results of experiments, wherein the albumin competes with externally added 
histidine for binding the metal ions, lend further support to these conclusions. 
Acetylated serum albumin in which 83% of the free amino groups of the 
protein were blocked, showed greater ability for binding zinc and cadmium ions 
due perhaps to the increased negative charge on the protein molecule. Methoxy- 
lated serum albumin in which all the free carboxyl groups of the protein were 
blocked, however, showed distinct differences in its behaviour towards zine and 
Hy cadmium ions. Thus, whereas, the binding of zine ions by serum albumin remained 
a unaffected by esterification of the free carboxyl groups of the albumin molecule, 
i that of cadmium ions was much reduced. These results suggest that, for binding 
cadmium ions, the albumin molecule must have free carboxyl groups, possibly in 
A suitable juxtaposition with the imidazole groups of the histidine residues. ‘This 
a condition did not seem to be necessary for binding zinc ions. ‘The effect of the 
5 binding of zinc and cadmium ions on the electrophoretic mobility of the native 
and modified serum albumins should throw further light on the subject. 


252. Absence of Inositol in Fungal alpha-amylase. 


\ ; DURLAV K. ROY, Calcutta. 


j c Williams and his co-workers reported the presence of inositol in purified 
Ei pancreatic amylase. Fischer and Bernfeld and a number of other workers including 
Schwimmer, Bells and Caldwell did- not corroborate this finding with purified 
: amylase preparations from various sources. In the present investigation micro- 
‘eg biological assay technique for determination of inositol in crystalline alpha-amylase 
A from culture filtrate of Aspergillus oryzae as carried out using Saccharomyces 
be carlsbergensis No. 4228 as the test organism. Crystalline fungal alpha-amylase was 
a... hydrolysed with dilute acid and the hydrolyzate was added in increasing doses to 
a a synthetic medium (Modification of Atkin, Schulz, Williams and Frey). Turbidity 
of the growth of the Saccharomyces in the above medium was compared to that 
produced in the medium containing increasing doses of pure inositol. It was 
observed that the medium containing increasing doses of amylase-hydrolyzate did 
= not show any greater turbidity than the control one without added hydrolyzate or 
ei we inositol. This tends to prove that crystalline fungal alpha-amylase does not contain 
E; = kay inositol in the molecule. 


The Study of Vitamin C of Some Fruits and Vegetables of Darjeeling. 


SATYA RANJAN SARKAR, Darjeeling. 


d after one or two days of plucking. 

(Bassia Butyracea Roxb): The vitamin C content of the above fruit 
is found to vary from 26-6 to 35-9 m.g./100 gms. 

ıdi la (Bassijora Edulis): ‘The vitamin C content of the above fruit (e.p. 
vary from 19 to 29:5 m.g./100 gms. and the fruit (e.p. ripe) varies 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Section IV : Chemistry 143 
Naspati (Pears): The vitamin C content of the above fruit varies from 3-7 to 
j 73 m.g./100 gms. 
Peach: ‘The vitamin C content of the above fruit varies from 3 to 37 mg./ 
100 gms. 


Green Chillies: ‘The vitamin C content of the green chillies (long type) is 
found to vary from 114 to 220-7 m.g./100 gms. while of the flat type varies from 
81:9 to 148:7 m.g./100gms. Chillies having red skin are found to contain more 
vitamin C than those having green skin. The vitamin C contents of the Naspati, 
Peach and green Chillies of Darjeeling area are found to have higher values than 
those of Coonor in South India. 


w 254. The Study of Vitamin C of Tomato and Tree Tomato of Darjeeling Area. 
SATYA RANJAN SARKAR, Darjeeling. 


The estimation of vitamin C in tomatoes and tree tomatoes of Darjeeling area 
has been carried out. The samples are examined one or two days after plucking. 
The vitamin C content of tomato (green) is found to vary from 6:9 to 195 mg., 
not fully ripe 12-9 to 21:5 mg., fully ripe 11-7 to 307 mg./100 gm. From the study 
it is seen that the ripe ones from whatever place they are collected contain more 
vitamin C than the green ones, and those which are not fully ripe contain slight 
higher vitamin C. Another finding is that the samples which are obtained from 
closely places at the altitude of about 5,000 ft. and which are quite fresh contain 
less vitamin than those which are obtained from lower altitudes. It was also found 
that the vitamin C content of tomatoes as found in Coonor is higher than those 
of Darjeeling area, whereas the figures for tree tomatoes of Darjeeling are quite 
high when compared to Coonor variety. 


255. Investigations into the Dietary Habits of the Aboriginal Tribes of Abor Hills 
(North-Eastern Frontier). Part II Minyong and Pangi Tribes. 


P. N. SEN GUPTA, Calcutta. 


Dietary and nutritional investigations were carried out in 310 families of 
Minyongs and Pangi tribes of Abor hills in 1949-50 and 1952. Economic status, 
living conditions, food sufficiency, consumption of calories and food groups, pre- 
paration of Abor beverage Apong and medicinal cake seea, festivals connected with 
food production, vital statistics, deficiency diseases and growth of the children in 
relation to their nutrients usages were also investigated. Paddy and Annyat (coix 
Lachryma) are the main cereal crops respectively in the lower and higher regions. 
Apong, prepared by mild fermentaticn of the millet mirung (Eleusine coracana) 
with the help of seea, is of great importance in the social and religious lives of 
the tribes as well as to provide considerable nutrition. Besides Balek group of 
villages in the lower regions which produce adequate rice by wet cultivation, 
following are the average percentages of families receiving adequate nutrients : 
calorie35-6%, protein—36:8%, calcium—11-5%, vitamin A—10-7%, thiamine 59-3%, 
riboflavin—5:0%, niacin—75:2% and vitamin C—10:0%. Due to short supplies of 
cereals, vegetables and flesh foods and not getting regularly apong, the Minyongs 
and Pangis in comparison with the Padamis are ill fed and ill nourished. Conse- 
quently the Minyong boys have less gain in weight than the Padam boys. 


256. Artificial Production of Tumours and Their Biochemical Basis. 


h i ARUN KUMAR SHARMA and (Miss) BIBHA BHATTACHARYYA, Calcutta. 


Tumour has been induced in roct tips of Allium cepa following Colchicine, 
B Napthyl acetic acid, a Napthalene acetic acid, a Napthyl acetic acid, Succinic 
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acid+aNapthalene acetic acid, Thiamine-++a Napthalene acetic acid, treatments. 
Arginine reaction has been performed in the tumours and an increased rate of 
reaction has been found to be the case in all. 


The roots of fresh bulbs have further been treated with three chemicals, namely, 
Succinic acid, Nicotinic acid and ‘Thiamine and phosphatase reaction has been per- 
formed in the root tip tissue. An increase in phosphatase activity here too has 
been recorded. 


257. A Study of the Cytology of Some of the Members of Hydrocharitaceae as an 
a Aid to Trace the Lines of Evolution. 


ARUN KUMAR SHARMA and (Miss) BIBHA BHATTACHARYYA, Calcutta. 


The cytological investigation of four different species of Hydrocharitaceae has 
been carried out. The species are the following: Hydrilla Verticillata, Casp., 
i Vallisneria Mspiralis, Linn., Ottelia alismoides, Pers., Lagarosiphon Roxburghii, 
aa Benth. 


Paradichlorobenzene, Oxyquinoline and Aesculine method have been taken 
advantage of for a detailed study of the karyotypes of all of them. ‘The normal 
somatic chromosome number found in case of Hydrilla verticillata is 24, in Vallis- 
neria spiralis type I is 30 and in type II is 40, in Ottelia alismoides, is 48 and in 
Lagarosiphon Roxburghii is 100. The number of secondary constrictions noted in 
Hydrilla verticillata is four, in Vallisneria spiralis is ten, in Ottelia alismoides is 
eight (from 52 chromosome plate) and in Lagarosiphon Roxburghii is fourteen. 


Variations in the chromosome number in nuclei with different body cells of the 
same individual have been reported. Such variations have been found to be 
occurring at random. This has been recorded in all the four species investigated. 


ers The role of polyploidy associated with some structural changes of chromosomes 
í in the evolution of species has been discussed. In view of the previous reports 
on a number of other families and the suggestions thus put forward, the significance 
of the presence of such abnormal nuclei in the somatic tissue has been discussed. 
In view of considering sexual means as a less efficient mechanism of reproduction 
than the vegetative means in the family, such variation has been considered as 
possibly providing a means for the origin cf new forms. ‘his may be achieved by 
their entrance into the growing tip of the runner and thus giving rise to young 
plants with altered chromosome complements. 


E 258. Effect of Inositol and Molybdic Acid in Somatic -Nuclei of Plants. 


Hess» 
ARUN KUMAR SHARMA and (Miss) BIBHA BHATTACHARYYA, Calcutta. 


- ae present report deals with induction of division in adult nuclei of plant 
s through Inositol and Molybdic acid treatment. It has been noted that induc- 
Sean be brought out in different concentrations, varying the period of treatment. 
addition to division in adult nuclei, somatic division too has been initiated in 
mal diploid cells. It has been suggested that both these phenomena, that is 
ction and reduction of division, are two aspects of a disbalance in a single step 
ant metabolism. Ou the nents of the present data and previous evidence, a 
nucleic acid content of the cell is considered to be caused following 
The normal diploid cells having already full quota of nucleic acid 
oan Rete while the normal adult differentiated cells 
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259. Effect of Chemical Treatment on Floral Shoots. 


ARUN KUMAR SHARMA and (Miss) BIBHA BHATTACHARYYA, Calcutta. 


In the present paper effects of Coumarin, Salicin and Aesculin have been inves- 
tigated on the reproductive cells of Foeniculum vulgare, Gaertn. ‘The treatment 
has been performed mainly through injection method and the effects have been 
noted after twenty four to forty eight hours cf treatment. 

‘The maximum frequency of irregularities has been noted following Coumarin 
application. Of all the irregularities, reductional separation of chromosomes, i.e. 
movements of two members of some of the bivalents to one pole and some to the 
other, as well as lagging and early separation are common in all of them. The 
cause has been attributed to the nucleic acid disbalance of the treated tissue. 


260. Cytogenetics of Some Members of Menispermaceae. 
ARUN KUMAR SHARMA and NRIPENDRA K. BHATTACHARYYA, Calcutta. 


A cytological investigation of four different species of the family Menisper- 
maceae distributed under four genera has been worked out. Of the species inves- 
tigated, the diploid number Cocculus villosus, Tiliacora racemoss and Tinospora 
cordifolia have been found to be twenty-six and that of Stephania hernandifolia 
twenty-two. 

The karyotype of the species shows considerable similarities in their gross 
morphology between different genera, and all are characterized by having a large 
number of secondary constrictions. ‘The details of the chromosome morphology 
could be brought about with the application of new fixatives, with oxyquinoline as 
an ingredient. 3 

As both male and female plants have been worked out and as no perceptible 
difference in chromosome morphology could be noted, sex determining process here 
has been supposed to be not controlled by a specialized sex chromosome mechanism. 

On the basis of secondary association of bivalents four has been considered as 
the basic number of chromosomes in this family. A single line of evolution 
through amphidiploidy and structural changes of chromosomes has been visualized 
to be responsible for evolution within the family. 


261. Cytogenetics of Some Members of Portulacaceae and Allied Families. 


ARUN KUMAR SHARMA and NRIPENDRA K. BHATTACHARYYA, Calcutta. 


A cytological investigation of the somatic chromosomes of eight different species 
of Portulacaceae and its allied family Aizoaceae has been worked out. The follow- 
lowing are the names of the species investigated :— 


Portulaca quadrifida Linn. 

Portulaca cleraceae Linn. 

Portulaca grandiflora (single variety) Hook 
Portulaca grandiflora (double variety) Hook 
Portulaca sp. (unidentified) 

Sesuvium portulacastrum Linn. 
Trianthema monogyna Linn. 

Mollugo hirts Thumb. 


Meiosis has been worked out in Portulaca grandiflora—single and double variety, 
Portulaca sp. (unidentified), Sesuvium portulacastrum, Trianthema monogyna and 
Mollugo hirts. ; 
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: 
: Detailed karyotype study has been done in three species, namely Portulaca 
grandiflora—single and double varieties, and Portulaca sp. (unidentified). Similarity 
in chromosome morphology as well as in phenotypic characters between these three 
species have been shown. Taking into account the data gathered on the cytology 
of all the species worked out during the present investigation as well as elsewhere, 
the genus is supposed to represent a homogenous iine of evolution. 
Role of polyploidy in speciation in the family has been emphasizezd in view 
of the data gathered so far as this aspect in these species. High Polyploid types 
| such as Portulaca oliracea with forty-five chromosomes and P. quadrifida with 
thirty-six chromosome in the body cells have been recorded in the present investi- 
gation. 
| Three species of the family Aizoaceae, investigated here, namely, Sesuviunr 
| portulacastrum, Mullugo hirts and Trianthema monogyna show much similarity 
| in the structure of chromosome with that of the different species of the genus 
i Portulaca. The significance of this has been discussed. 
Evidences have been gathered showing the wider tolerance range of polyploids 
in comparison to diploids so far as ecological conditions are concerned. 


4 
$ 
, 262. Effect of Chemicals on Coriandrum Sativum. 
ARUN KUMAR SHARMA AND PRAFULLA C. DUTTA, Calcutta. 
7 The paper deals with a report on an artificially induced tetraploid of Coriandrum 


sativum through Colchicine treatment by the authors. The tetraploids show con- 
siderable change in charactrs of the stomata, guard cells, spidermal cells as well 
as the stomatal frequency and index. ‘The tetrapoids are much stouter with darker 
green and fleshier leaves in comparison to diploids. ‘here is a considerable change 
in size of the flowers, fruits and umbels. Seed-setting has been found to be very 
low. Chromosome numbers show the tetraploid (44 chromosomes) constitution and 
considerable irregularities in meiosis are recorded. 


263. Induction of Division in the Adult Cells by Hormones. 
ARUN KUMAR SHARMA and RAMENDRA NATH MUKHERJEE, Calcutta. 


The present investigation deals with the possibilities of the use of a number 
of hormones in inducing division in non-meristematic nuclei. The four different 
hormones tried on roots of Allium cepa are phenylacetic acid, -naphthaleneacetic 
acid, -napthoxy acetic acid and -indolyl propionic acid. 


Phenyl acetic acid has been found to be most effective for the purpose. ‘I'he 
polyploid non-meristematic cells, which are induced to divide, have been found to 
pass through all the stages of divisional cycle. The frequency of division gradually 
increases with increase in the period of treatment upto a certain limit. On reach- 
ing this optimum level, the frequency to certain extent decreases with further in- 
crease of treatment period. Sharp rise again is noted following growth for recovery 
in Knop’s solution. The significance of such behaviour has been pointed out and 


r3 


$ the induction of division has been supposed to be caused possibly indirectly by an 
= acceleration of nucleic acid synthesis. In addition to induction of division, somatic 
ca reduction too has been noted, which has also been attributed to a change in the 
5 nucleic acid balance of the cells. The other abnormalities have been accounted 
t> for, on the basis of disturbed metabolism. 

sa Of the other three hormones, comparatively better effects have been noted 
ax 


A 


= jn naphthalene acetic acid, but there too the induced division of the nucleus has 
not been found to proceed after prophase. This behaviour has been considered as 


o 
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due to the inefficiency of the hormone concerned in meeting the absolute nucleic 
acid requirement of the polyploid cells to undergo complete division. 


The data have been claimed as a support of the suggestion of the polyploid 
constitution of differentiated cells by Huskins. Phenylacetic acid has been recom- 
mended in the present report for induction of division in non-meristematic cells. 


264. Effect of Chemical Mutagens on Floral Shoots of Onion. 


ARUN KUMAR SHARMA and RAMENDRA NATH MUKHERJEE, Calcutta, 


The results of a study of the effects of chemicals on meiosis of Allium Cepa 
have been reported in the present paper. A number of phenols, viz., Pyrogallol, 
Resorcinol and Hydroquinone have been tried in different concentrations. The 
chemicals have been applied by means of a hypodermic syringe at the base of the 
scape. Observations have been carried out after 24 and 48 hours of treatment, 
and the abnormalities in chromosome divisions were noted. Of all the chemicals 
tried, only the effect of Pyrogallol could not be studied due to blackening of the 
tissue following this treatment. 


Of all the abnormalities noted most frequent was the chromosome stickiness 
resulting in the formation of groups, as well as lagging chromosomes, fragments 
as well as unequal separation during division. The stickiness has been accounted 
for on the basis of possible de-polymerisation of nucleic acids. The origin of frag- 
ments has been suggested as due to direct fragmentation of chromosomes by chemi- 
cals, or they may have originated due to the strain resulting in chromosome seg- 
ments following unequal separation of chemicals. 


265. Irradiation—Its Effect on Young Metabolic Nuclei and the Biochemical 
Changes Involved. 


ARUN KUMAR SHARMA and Miss MIRA ROY, Calcutta. 


Irradiation experiments were carried out with bulbs of onion applying dosages 
of 250r and 1000r and subsequently grown in 32°C, 37°C and 12 to 18°C. Observa- 
tions at intervals of 24 hours were carried out on emerging new roots every day. 
The results could thus be interpreted in terms of irradiation on metabolic nuclei 
of different ages. 


At 250r dosage, there is a distinct change from the normal differential prepita- 
tion of nucleus and cytoplasm. ‘This is followed by restoration of normal activity 
during recovery. In cold temperature, the recovery is rapid, due possibly to resti- 
tution of the broken ends, facilitated through stickiness at cold temperature. In 
1000r the effect is very drastic. 


Cells irradiated at different stages of metabolic or the so-called resting phase 
show the same frequency of fragments while grown in room temperature, implying 
that broken ends can remain un-united for long. Irradiation has been suggested as 
responsible for causing a change in the colloidal set-up of the nucleus. A temporary 
check in the Brownian movement results in non-union of the broken ends. In cold 
temperature, however, stickiness favours restitution. 


The metabolic cells of Allium cepa, with the procedure followed in the present 
work, as the suggestion goes, would provide all future workers with a handy 
method of dealing with an assemblage of metabolic cells—all homogeneous as far 
as their response to irradiation is concerned. ‘This would eliminate the inherent 
limitations of dealing with a heterogeneous mass of cells. 
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266. The Chemical Nature of the Nucleolus. 
ARUN KUMAR SHARMA and ARCHANA SHARMA, Calcutta. 


The chemical nature of the nucleolus has been investigated following acid 
extraction through trichloracetic acid and perchloric acid, digestion of proteins 
through pepsin and trypsin, followed by staining through either pyronin-methyl 
green or Feulgen-light green or both. Alkaline and acid phosphatase activity of the 
nucleolar components have also been investigated. It has been shown that a sub- 
stance, resistant to both acid and enzymes used, is present in the hyaline peri- 
nucleolar zone. Both types of proteins could be located in the nucleolus, non-basic, 
—rich in alkaline phosphatase—being present in higher amount than the basic 
> one. A very complex phospho-lipide has been shown to form a significant per- 
| centage of nucleolar matter. 


267. Coloration of Vanaspati by Chlorophyll. 
V. SUBRAHMANYAN and M. SRINIVASAN, Mysore. 
The use of chlorophyll in toothpastes and other preparations is well known. 


The inadequacy of chlorophyll for colouring Vanaspati is discussed. 


268. Behaviour of Tyrosine and Cystine on Paper Chromatograms and Their 
Se Quantitative Estimation. 


y 

7 N. SUBRAMANIAN and M. V. LAKSHMINARAYAN RAO, Mysore. 
i Sparingly soluble amino acids like tyrosine and cystine when spotted in neutral 
Te solution on paper and developed with not too highly alkaline or acid solvents give 
Ee. long streaks which vitiate their separation from other amino acids. A sequential 


study of the movement and shape of the spots of these amino acids at various con- 
centratious in a number of solvents has shown that the streaking is to be ascribed 


jase to the lag in the equilibration of the solute between the mobile solvent and the 
stationary phase owing to its poor solubility. Very high or very low spot pH, and 

A the employment of highly acidic or alkaline solvents ensures rapid equilibration 
of the solute between the two phases and results in compact spots and satisfactory 
separations. 


INDUSTRIAL CHEMISTRY 


269. Briquetting of Weathered Coalfines. Part II. 
_ D. P. AGRAWAL, M. G. KRISHNA and S. HUSAIN ZAHEER, Hyderabad-Dn. 


= In this part the influence of pressure of briquetting and temperature and duration 
of mixing on two strength of briquettes of weathered coalfines using L.T. Tar 
eavy fraction) obtained from Lurgi Spuelgas Plant have been reported. It is 
ound that the strength of the briquettes increases with pressure. It is 
oted that water content of the coal, lime, and tar mixture plays an important part 
iquetting and the lime-tar reaction. Best briquettes are obtained if the tem- 
e of mixing is maintained at 70°C and continuous mixing is done for at least 
utes, 


s <inetics of the Bulk Polymerisation of Vinyl Benzoate. 
, S. BANERJEE and M. $. MUTHANA, Kharagpur. 


s of polymerisation of vinyl benzoate in bulk have been studiéd 
de as the initiator. The over-all rate of polymerisation has 


ukul Kangri Collection, Haridwar 


“ 


Nv 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Section IV : Chemistry 149 


been found to be a linear function of the square root of the initiator concentration 
and the reaction is of the first order with respect to the monomer concentration. 
The intrinsic viscosity of the polymers has been found to increase with increasing 
degree of conversion while the Huggin’s constant K decreases. 


271. Studies in the Variation of Physical Properties of amined Clays and Soil. 


O. P. BANSAL and A. K. BHATTACHARYA, Agra. 


Rajmahal, Kashimbazar and Simultala clays and Agra soils were humified with 
different kinds of leaves and cow dung and their clay percentage, sticky point, 
porosity and wilting percentage were determined. It has been found that the raw 
organics increase the porosity, sticky point and wilting percentage but no correla- 
tion between clay percentage and the above physical properties was observed. 

The relation between the clay percentage, total exchangeable bases and organic 
carbon of the humified and unhumified samples was worked out using the relation 
derived by Williams, but the constants derived by him have to be modified in order 
to get a fairly good agreement. 


272. Study on Fischer-Tropsch Synthesis, Part VI, Synthesis with Coal-gas Using 
Cobalt and Iron Catalysts. 


G. C. BASAK and N. C. NIYOGI, Howrah. 


The work described in the paper, relates to the removal of Carbon Monoxide 
of Coal-gas by its reaction with hydrogen present in it, forming various Hydro- 
carbons. The removal of carbon monoxide does not only make the gas devoid of 
its poisonous character but by forming additional methane and other gaseous hydro- 
carbons it increases the resultant calorific value of the residual gas. A part of the 
carbon monoxide is also found to be hydrogenated to liquid products which may 
be used as fuel and lubricants. 


To carry out the synthesis reaction, the coal-gas was first de-sulphurised by 
passing it through a bed of alkalised ferric oxide contained in a tubular electric 
furnace raised to a temperature of 250°. The resulting gas was then passed through 
a bed of cobalt catalyst (100 Co: 5 ThO,: 10 MgO: 80 Kieselguhr with a bulk 
density of 0:36 Kg per lit.) after reducing it in a stream of hydrogen at a space 
velocity of 3000 and at a temperature of 400°C for two hours. The gas was simi- 
larly passed through a bed of iron catalyst (100 Fe: 5 Cu: 10 CaO: 30 Kieselguhr 
with a bulk density of 0-77 Kg per lit.) after being reduced with hydrogen at 275°C 
and at a space velocity of 1000 for an hour. 


From the results of analyses of inlet and exit gases at different temperatures, 
the efficiency of conversion to products expressed in percentages were shown. It 
was found that with the cobalt catalyst the synthesis reaction stared at 180°C show- 
ing maximum contraction of 14% at 180°C. At 190°C CH, was found as the only 
product of reaction. ‘The yield of liquifiable products per Cu.M of coal-gas was 
very low giving only an yield of 18 gms. per Cu.M. of gas. ‘This low figure is 
presumably due to low percentage of carbon monoxide in the gas which decreased 
from 5:77% in the original gas to 0:6% in the exit gas showing nearly total removal 
of carbon monoxide thus making the gas harmless in character. The calorific value 
of coal gas used in the synthesis was 398 B.Th.U. per cu.ft. and showed an increase 
to 438 B.Th.U. per cu.ft. in the exit gas i.e. an increase of about 10%. 

The results with iron catalyst were, however, not encouraging because of very 
low percentage of carbon monoxide in the coal gas. This is explained by the fact 
that iron-catalysts have been known to initiate synthesis reaction at a much higher 
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partial pressure of carbon monoxide; its proportion in synthesis gas is generally 
3CO: 2H, or 1CO: 1H,. 


273. Cation Exchange Resins from Sucrose—Part I, Preparation and Operating 


Characteristics. 
K. G. BHATLA and S. MUKHERJEE, Kanpur. 


A number of cation exchange resins were prepared by the reaction of sucrose 
and phenol-sulfonic acid with different proportions, at different temperatures. ‘The 
capacity data obtained using the limiting exchange value method shows that the 
resin CS 130-1 (i.e. resin prepared by condensation of sucrose: phenol-sulfonic 
acid in the ratio 1:1 at 130°C) exhibit the highest capacity 1:6 m.eq/gm. ‘The 
exchange capacity of the resin CS 130-1 was further determined by different methods 
and the results were similar. 

The column performance of the resin CS 130-1 was also studied in sodium 
hydrogen cycle. The resin CS 130-1 exchanged almost 100% of the Nat at a 
regeneration level of 1:60 m.eq/c.c. of the resin. Similar exchange was obtained 
at regeneration level 1:30 m.eq/c.c. and 1:0 m.eq/e.c. The plot of regeneration 
level against capacity shows an increase in capacity upto a regeneration level of 
1:0 m.eq/c.c. of the resin CS 130-1 after which the increase was negligible. 


274. Utilisation of Momordica charantia Seed Fats. 
M. M. CHAKRABARTY and A. K. BISWAS, Calcutta. 


Momordica charantia Linn. variety Muricata (Beng. and Hindi—Karela) seed 
fat the composition of which was previously reported by Chaudhury, Chakrabarty 
and Mukherji (Proc. 42nd Ind. Science Congress, 1955, Part III and Die Natur- 
wissenschaften, Heft 11, p. 344, 42, 1955) contains on the average about 50% con- 
jugated triene acid and 9% linoleic acid in addition to oleic (12%) and saturated 
(30%) acids. The oil content of the seed is nearly 35%. Experiments have been 
undertaken to find the suitability of the oil in the paint and varnish industry. The 
oil could be easily bodied to stand oil consistency, without much darkening. Varnish 
samples were prepared using Beckacite, Ester-gum and Bedesol-66 as the resin- 
component, 0:5% Pb and 0:05% Co as driers, a standard cooking procedure, and 
xylene-toluene (50:50) mixture in the first case and white spirit as diluents in the 
last two cases. The varnishes prepared were found to be quite good from the point 
of view of gloss, scratch resistance and colour. The drying time was longer in 
comparison with tung oil varnishes as would be expected from low triene content. 
It is suggested that longer cooking time and blending with other oils might improve 
this defect. Further studies are in progress. 


275. Utilisation of Some Less-known Oilseeds. 


M. M. CHAKRABARTY, S. R. CHAKRABARTY and N. K. SEN, Calcutta. 


The utilisation of some less-known oilseeds namely tobacco seed, tea seed, jute 
seed and some seed fats obtained from the Cucurbitaceae family has been discussed 
with details of analytical data obtained by modern method of fat analysis. Recent 
statistical data for consumption and utilisation of fats in India have been given. 


276. On Desulphurisation of Alloys in Hydrogen. 
B. CHATTERJEE and K. R. SANGAMESWARAM, Sibpur. 


Studies have been made on the progressive removal of sulphur from powdered 
samples of a specimen of cast iron (Mn, 1:25% and S, 1:25%) on heating at 1000°C 
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in a current of hydrogen containing 1:25 per cent. by volume of moisture. The 
sulphur content has been found to decrease to 0°58 per cent. in 8 hours and to 
0:50% in 25 hours. The results confirm our previous observation, viz., that on 
treatment with moist hydrogen, the sulphur contents of alloys can be reduced to 
values below that correspond to the compound MnS. ‘These results are of interest 
in that sulphur has a greater affinity for manganese compared to hydrogen. 


277. lon Exchangers from Lac. 
A. N. DHAR, Patna. 


Cation exchange resins have been prepared by sulfonating (1) a swollen mass 
of lac in different proportions of phenol and (2) a mixture of lac and resorcinol at 
temperatures between 130°-145°C followed by condensation and cross linking with 
resorcinol and formaldehyde in alkaline medium, Even old self-polymerised seed 
lac or shellac can be used to give resins suitable for the usual industrial purposes 
of removal of ions like Cu, Al, Ca, Mg, Co, Ni, Fe etc. from their salt solutions. 

The results of the capacity determination of typical resins as obtained by dif- 
ferent methods are shown below. Resin A contains 1/3 part phenol and seed lac 
1 part while resin B contains equal parts of shellac and resorcinol. 


TABLE I 


In presence of NaCl 
at 30°C R 4 Boye 
Resi From BaSO, determi- From limiting 
eek ae. “a nation exchange with BaCl, 
pH 7 pH 11 
A 1-32 —3 1:28 1:28 
B 1-52 —3 1:50 1-50 


The resins are stable under all working conditions. 


278. After-tack in Dehydrated Castor Oil. 
K. K. DOLE and V. R. AMBEDKAR, Poona. 


Dehydrated castor oil has a combination of properties useful in surface coating 
industry. However, it exhibits after-tack which is persistent for some time after 
the film has dried, and to which many causes have been ascribed, such as decom- 
position products, undeydrated castor oil, hydrolysed products, etc. It may also be 
due to geometrical isomers, cis and trans, which show difference in uptake of 
oxygen. Elimination of after-tack is suggested by condensation of D.C.O. fatty 
acids with higher polyhydric alcohols. It has been suggested that after-tack is 
associated with conjugation present in D.C.O. Dehydration of castor oil is accom- 
panied by side reactions, such as polymerisation, isomerisation, hydrolysis, decom- 
position, and estolide formation. ‘These reactions produce different types of D.C.O. 
and cause after-tack. The dehydrated castor oil is fractionated into three fractions 
using iso-propyl alcohol to separate the species, and studied for film properties 
and physical constants. 

It is found that first and second fraction films do not show any after-tack. The 
after-tack, however, is maximum in films from the third fraction, which consists of 
undehydrated castor oil, partially hydrolysed oil, free fatty acids, decomposition 


CC-O0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
Proc. 43rd Ind. Sc. Cong.: Part III : Abstracts 


ax” en z p : 
products, etc. The first fraction is mainly polymerised D.C.O. Second fraction is 
monomeric D.C.O. or semi-polymerised oil. Thoms give tack-free films. 


eB Preparing Dehydrated Castor Oil with Benzene Trisulphonic Acid as the 
J al Catalyst, 


K. K. DOLE and V. A. SARAF, Poona. 


Benzene trisulphonic acid is a very active catalyst for the dehydration of castor 
oil. The quantity of the catalyst required for dehydration is much less than that 
required with the usual catalysts, viz., monosulphonic acids, salts of phenol- 
ae substituted sulphonic acids, sodium Beni phates etc. 

= Benzene trisulphonic acid is equally active under reduced pressure, and the 
_ percentage of the catalyst required for dehydration is comparatively less. ‘The ; 
E dehydrated sample obtained under reduced pressure is pale in colour and low in 
E acid number. 

ee The dehydrated castor oil obtained with this catalyst was successfully subjected 
eto solvent fractionation. It gave three fractions. The first and second fractions 
a give tackless films. 

280. Laboratory Experiments on Electrolytic Method of Cane-juice Clarification. 


As 


D K. S. G. DOSS, S. L. GUPTA, N. RAJGOPALAN, K. H. RAO and VISHNU, 
Kanpur. 


A number of laboratory experiments were tried on Ghosh’s process of cane 
ce clarification. The juice was analysed for pol-purity rise, sucrose purity rise, 
n, ash and reducing matters present. Spectrophotometric determination of colour 
different wave lengths was carried out using clear juices obtained by different 
peices In order to reduce the consumption of electricity and iron during 
electrolysis the process was modified. The modified process showed a considerable 
saving in electricity and iron consumption during electrolysis. The iron content of 
juice is also found to be lower which would result in the production of better 
The general economics of the process has also been discussed. 


rites from silicious and pyritic copper ore of Ingaldhal, Mysore State and 
site from ferruginous manganese ore of Goa. At a pH range of 6-6-5, it is 
that chalcopyrites could be successfully floated from pyrites. ‘The differen- 
otation of pyrolusite and haematite from Goa employing caproic acid as the 


vh n 
carton ae the Sapression feast is a constant, 
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different families of homologous series are different for the same adsorbent column. 
This appears to be due to the structural characteristics and hence the functional 
groups of the compounds. For different adsorbents the constants for the same 
homologues were also different suggesting that the velocity of flow of such liquids 
not only depended upon the structure of the liquid molecules but also on the 
characteristics of the surface active substance. These observations give evidence 
in favour of molecular orientation on the surface of the active adsorbent, when a 
liquid is made to flow through the capillaries of the chromatographic column under 
the same conditions of temperature and pressure. 


It was further observed that the values of vh/t (volume of liquid flowing in 
unit time through unit height) became constant for an optimum height (4-5-5 cms.) 
under our experimental conditions. Heights less than this optimum gave slightly 
lower values of vh/t. ‘This little difference in vh/t seems to be due to a little 
greater compactness in the lower region which becomes less effective as the height 
approaches 4:5-5 cms. under the experimental conditions maintained. 

The role of grading the size of the adsorbent particles has also been observed. 
The rate of flow (vh/t) slightly increases with the decrease in the size grade and 
this has been shown by packing the columns with particles which were sieved and 
graded between 60-80 mesh, 80-100 mesh and 100-120 mesh. The reason for the 
increase in the velocity of flow for smaller particles has been explained by the 
greater cohesive force between these particles with consequent diminution in the 
area of the annular liquid film between them. The pressure on the film is thereby 
slightly increased and hence the flow increases. 

The value of 3 : for each homologous series remains constant for the same 
grading of particles, as had been observed in a wider range of grading previously. 


283. Corrosion of Iron in Water and Action of Dissolved Substances. 


B. P. GYANI and Miss RANI MISRA, Patna. 


Corrosive action of a number of solutions on pure iron wire have been studied 
over a period of two years. Sodium carbonate, when at least N/50 and sodium 
nitrite and ammonia at even lower concentration (N/1000) appear to inhibit corro- 
sion permanently. N/100 solutions of sodium acetate, propionate, succinate, benzoate 
and salicylate produced only temporary inhibitions extending to six or seven 
months. ‘he limitation may be due to destruction of the organic materials. 
Changes in the potential of an iron wire dipped in water and N/100 NaNO, solu- 
tions have been followed with time. In water the potential is negative all the 
time and increases in numerical value with time, at first rapidly, then slowly. It is 
positive (with respect to normal hydrogen electrode) and practically constant in 
sodium nitrite (about 0:05 volt) provided the entire electrode dips in the solution. 
Theoretically, therefore there is no tendency for the iron to corrode in the latter 
solutions. 


284. Studies on Hyderabad Fuller’s Earths. 
M. A. HAI, S. S. JOSHI and S. A. SALETORE, Hyderabad-Deccan. 


A few typical physical properties such as particle-size, bulk density and 
Hydrogen-ion concentration of various activated Fuller’s Earths found in Hyderabad 
State, were determined. ‘Their influence on colour adsorption capacity in the case 
of groundnut oil was investigated and compared with similar data obtained with 
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it appears that particle-size along with bulk density have a bearing on the colour 
adsorption capacity of the earth sample, 


285. Fullers Earths of Hyderabad State. 
S. S. JOSHI and $. A. SALETORE, Hyderabad-Dn. 


Recent detailed surveys for Fullers Earth in Hyderabad State have indicated 
the existence of this material in different parts of Chincholi taluk in Gulberga 
5 district. They are spread over a large area and found to occur in pockets and 
large beds, the total quantity available being estimated at well over 1-5 lakh tons. 
Two adjoining deposits near village Korvi account for nearly 1:0 lakh tons of same. 
BS Representative samples from these various deposits have been examined and 
found to be of a very much better quality as regards impurities like grit, sand and 
acid solubles than the samples previously obtained from other localities. The 
samples haye been activated by means of Hydrochloric acid and Sulphuric acid 
followed by heat activation at 350°C. The activity of these treated samples has 
been tested for colour adsorption in the case of groundnut oil. It has been found 
that 60-75% sulphuric acid gives as good results as 5 N hydrochloric acid for acid 
activation, 3 

The activated earths thus produced compare fayourably with market samples 
of bleaching earths. 


286. Alkyd Resins Modified by Fatty Acids from D.C.O. 


V. R. KESKAR and K. K. DOLE, Poona. 


Fatty acids from dehydrated castor oil are employed as one of the ingredients 
for the preparation of alkyd resins. D.C.O. (dehydrated castor oil) samples were 
prepared under different conditions and with ten different catalysts. ‘The alkyds 
were prepared with a view to study the effect of side reactions occurring during ; 
dehydration on the film properties of the alkyds. ‘The rate of condensation of alkyd 
resin and the final colour differed with different fatty acid samples. The alkyd films 
set to touch quickly but attained hard dry condition very slowly. Air-dried films 
possessed some amount of aftertack. The films after baking at 120°C. for 90 minutes 
were quite excellent, hard and elastic and without any aftertack. The films were 
DA = not affected by organic solvents and had excellent water resistance. 


Cation Exchanges from South Arcot Lignite. 


A. P. MADHAVAN NAIR and S. SUBRAHMANIAN, Madras. 


Cation exchangers of good base exchange capacity have been prepared by sulphio- 
n of South Arcot Lignite. The optimum conditions of sulphonation have been 
ed out after a thorough investigation of the influence of the variables such as 
ture of the sulphonating agent, the ratio of acid: lignite, temperature and 
bon of sulphonation and the influence of catalysts. The sulphonating agents 
oyed were 98 per cent sulphuric acid, oleums of 2, 5, 10 and 15 per cent strength, 
cous sulphur trioxide. Sulphonating temperatures were varied between 30° 
‘The influence of catalysts like MnO,, V,O,, CoO, HgO and Cr,O, was 
n each case the purified product was well agitated with N. Barium — 
i he liberated acid estimated and thus the equilibrium exchange 
It has been found that the exchange capacity increases with 
about 3 c.c. per gram beyond which the effect is small, that 
etion | in about 2 hours, although the quality of the prode i 
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improves by ‘‘ageing’’ for (gaseous SO, the optimum time required was 5 hours), 
that Oleum gives a better product than H,SO,, the quality being roughly pro- 
portional to the SO, content, and that gaseous SO, gave the best product. The 
optimum temperature was found to be in the region 90°—100°C. The catalysts em- 
ployed had no effect in improving the quality of the product. The maximum capacity 
obtainable was 1-95 milliequivalents/gram as compared with 1:5 to 1-6 of commercial 
products. 


288. Graphite for Pencil Industry. 
K. K. MAJUMDAR, Dhanbad. 


Amorphous graphite constitutes one of the most important raw materials for the 
pencil industry, but unfortunately, indigenous graphite of suitable quality is not 
available. The characteristics of imported graphite for pencil industry have been 
investigated and the results are shown below : Graphite ‘Superior’, ash 4:49% ; particle 
size, max. 88 micron, min. 1, average 10; Graphite ‘Superfine’, ash 463%; particle 
size max. 96, min. 2, average 7; Graphite ‘Foliac’, ash 3-83% ; particle size max. 44, 
min. 2, average 10; Graphite ‘Mexico’, ash 18-30%; particle size max. 124, min. 1, 
average 15. 


289. Ion Exchange Method of Cane Juice Clarification. The Effect of Ion 
Exchangers on Cane Juices Clarified by Different Techniques. 


G. P. MATHUR and S. MUKHERJEE, Kanpur. 


Sugarcane juices clarified by different processes, e.g. carbonation, sulphitation, 
Saha’s New Technique and modified Ghosh’s process were deionised by a single pass 
through a bed of cation exchanger Duolite C3 H and Duolite A7 at temperatures 
between 20°C-28°C at a different service flow rate. The results have been tabulated 
and discussed. It was shown that by a single pass direct demineralisation it is 
possible to remove 90—96% of conductivity ash and most of the nitrogenous bodies 
without any appreciable inversion at operating temperatures between 20—28°C and 
service flow rate varying from 0-09 0:452 litres/dm*. ‘The colour removal was very 
good and in almost all cases water white or very light yellow coloured juices were 
obtained, irrespective of the process of clarification of juice. In some cases the 
organic non-sugars removal was about 100%. 

It was shown that there is no marked difference in dimineralising cane juice 
clarified by New Technique, Standard Sulphitation or Double Carbonation. It was 
observed however that juices from Bombay-Deccan factories have got much lower 
ash content than juices from North Indian Sugar factories and therefore the former 
are much more suited to ion exchange treatment. The rise of purity of Bombay 
Deccan juices on Ion-exchange treatment are of the order of 7:5 units and according 
to Noel Derr S.J.M. formula about 6:6 per cent of additional sucrose is recoverable 
while with North India juices rise in purity is of the order of 10 units and there- 
fore about 9:5% additional sucrose is recoverable. 


290. Preliminary Studies on Plant Gums as Flocculating Agent for Cane Juice 
Clarification. 


G. P. MATHUR and S. MUKHERJEE, Kanpur. 


Studies on the structure of plant gums and mucilage show that these can be 
looked upon as naturally occurring high polymer having repeating units of glucuronic 
or galacturonic acid, which dissociates in water solution to give negatively charged 
particles with large number of active centres. 
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Preliminary experiments with jeel (Odina Wodier) gum, which contains galacto- 
galacturonic acid have shown that it accelerates the rate of settling of calciumphos- 
phate precipitate and its efficiency in settling is comparable to that of Lytron-X886 
(a synthetic polyelectrolyte of Monsanto Chemicals Co. Ltd., U.S.A.). 

Having shown that gums accelerate the settling of flocculous precipitates, their 
efficiency as flocculating agents for cane juice clarification was now studied. It has 
already been established by earlier workers that polyelectrolytes work well, in near 
i about neutral pH, so that only optimum gum concentration which gives best results 
was determined. It was found that jeolic acid in 2 parts per million gave fastest 
settling rate, brighter and clean juice and compact mud. 


291. Aluminium Tri-soaps. 
R. C. MEHROTRA and K. C. PANDE, Lucknow. 


The aluminium salts of higher fatty acids are important articles of commerce, 
but their nature and composition are surprisingly obscure. Over a period of twenty- 
five years, a number of workers have repeatedly reported their failure to prepare 
the tri-soaps of aluminium, and have concluded that the tri-soaps probably do not 
exist. It has been found that when one molecule of aluminium isopropoxide is 
treated with an excess of fatty acid in benzene, three molecules of isopropanol can 
be distilled out azeotropically. The products on removal of the fatty acids by suit- 
able solvents such as dioxane or acetone, were in all cases found to be aluminium 
tri-soaps. ‘Tri-valerate, tri-laurate, tri-myristate, tri-palmitate and tri-stearate of 
aluminium have been prepared by this method. The failure of earlier workers to 
prepare tri-soaps of aluminium has been explained on the basis of the slowness 
of the final stage of the reaction caused by steric hindrance. The hydroxy di-soaps 
of aluminium are well known to give gels in hydrocarbon solvents. McRoberts and 
Schulman predicted that tri-soaps, if prepared, would not show any tendency for 
gelation. In conformity with their views, the above tri-soaps of aluminium have been 
at found to give quite mobile solutions in benzene. 


_ 292. Reaction of Tricalcium Phosphate and Ammonium Sulphate. 


Re (Miss) AKHTAR MOHAJIR and D. S. DATAR, Hyderabad-Dn. 


The experiments show the possibility of increasing the available phosphate con- 
tent of the product by reaction of tricalcium phosphate, ammonium sulphate and 
= sulphuric acid with an overall economy of sulphuric acid. The formation of ammonium 
citrate soluble Ca(NH,), (PO,), is indicated in this reaction. 


293. Hydrogen Sulphide from Iron Pyrites. 


K. N. MOORTHY and D. S. DATAR, Hyderabad-Dn. 


ya 


The production of hydrogen sulphide by the reaction of iron pyrites, coke and 

steam is described in this paper. The reaction takes place with the formation of 

hydrogen sulphide and ferrous sulphide. The latter is then hydrolysed to ferrous 

Bee h erozide and hydrogen sulphide. In presence of sufficient coke the conversion of 
1 c sulphur to hydrogen sulphide at 800°C is complete. 
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i Sppdics on the System : Iron Pyrites+ Sodium Carbonate + Air. 


K. N. MOORTHY and D. S. DATAR, Hyderabad-Dn. 


SA O i carbonate+air is studied. A suitable method 
a ipulphats is suggested consisting of mixing thoroughly 
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sodium carbonate and iron pyrites in theoretical proportions and passing air over 
the mixture heated at 400°C. Air is completely utilised in the reaction and 80-85 
per cent of pyritic sulphur is oxidised to sodium sulphate. The remaining pyritic 
sulphur is oxidised to sodium sulphite which can be further converted to sodium 
sulphate by a suitable method. The sulphate obtained is free of iron. 


295. Studies on the Oxidation of Iron Pyrites. 


K. N. MOORTHY and D. S. DATAR, Hyderabad-Dn. 


A mechanism has been given for the oxidation of iron pyrites based on the 
f following assumptions : (i) Half of the sulphur in the pyrites is oxidised to sulphur 
dioxide (ii) The remaining half is oxidised to ferrous sulphate (iii) Ferrous sulphate 
is decomposed liberating sulphur dioxide either directly or through the formation 
of ferric sulphate and (iv) Sulphur trioxide thus. produced is decomposed slowly 
to sulphur dioxide. ‘The suggested mechanism explains the observations made re- 
garding the products of oxidation and other data obtained in the study. 


296. Further Study on Magnesium Sulphate from Iron Pyrites. 


K. N. MOORTHY and D. S. DATAR, Hyderabad-Dn. 


The reaction of iron pyrites and magnesium oxide was studied by passing air 
over the reaction mixture at 400°C. The percentage conversion of pyritic sulphur 
to magnesium sulphate is 50%. The yield of magnesium sulphate is increased to 
60%, by increasing the proportion of magnesium-oxide to 3 times the theoretical 
quantity. 

The most suitable method for making magnesium sulphate appears to be to 
pass air over mixture of iron pyrites and magnesium oxide containing FeS, :MgO: 
1:1 molar proportion at 400°C. adjusting the rate of supply of air. Under these 
conditions, magnesium oxide will completely react giving magnesium sulphate. 
Sulphur dioxide and some sulphur trioxide which are evolved simultaneously can 
be absorbed in suspension of magnesium oxide in water when magnesium sulphite 
and magnesium sulphate are produced. The former can be further oxidised to 
magnesium sulphate by air. It is seen that the latter reaction is comparitively slow. 


297. Drying Properties of Argemone Oil. 


MADAN MURARI and B. P. GYANI, Patna. 


yy Raw argemone oil takes about 24 hours at 32-33° to give a product which is 
tack dry. This time is reduced to about 20 hours when linoleates or naphthanates 
of lead, cobalt and manganese are mixed, the period remaining the same if dehy- 
drated argemone oil instead of the raw oil is taken. If, however, the alkaloids 
sanguinarine and dihydrosanguinarine are removed from the natural oil, the period 
is reduced to 17 hours and a satisfactorily dry product is obtained. 


298. Preparation of Ordinary D.C.O. Alkyd by the Monoglyceride Method with 
Lead Oxide Catalyst using Xylene as Azeotropic Solvent. 


ay N. BHOJRAJ NAIDU and S. A. SALETORE, Hyderabad-Dn. 7 
at The object of the present investigation was not only to mask the after tack y 
= associated with D.C.O. by copolymerisation of same with alkyds but also to study the i 
f conditions of temperature etc. for controlling the risk of gelation, and finally obtain ni 
WI—21 A 
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ylene, butyl alcohol and butyl acetate. The glycerol 
1 length of 3:32 poises viscosity at 30°C. had an acid 
ried in about 114 hours (lint-free). A com- 
pentaerythritol D.C.O. resin. The glycerol 
property which is likely to be due to the 


i 

a product compatible with x | 
D.C.O. resin of 40 per cent oi | 
value of 31:7, and gave a film which d 
parison of same was also made with | 
D.C.O. resin gave wrinkle finishes; a TAN i 
conjugated nature of the oil used for copolymerisatiou. | 
| 

y 


299. Preparation of Monomeric D.C.O. Alkyd by the Monoglyceride Method with 
Lead Oxide and Calcium hydroxide as Catalysts using Xylene as Azeotropic 


Solvent. 
N. BHOJRAJ NAIDU and S. A. SALETORE, Hyderabad-Dn. D 


This paper gives the preparation of alkyds of 40, 50, and 66 percent oil length, 
using glycerol and pentaerythritol. he resins thus prepared have been compared | 
and paints made from same. The alkyd coplymerised with monomeric D.C.O. of 
long oil length 66 per cent is tack-frec, thereby showing that the low viscocity mono- 
meric oil has decided advantages over the ordinary D.C.O. of a higher viscocity, 
The pentaerythritol resin of 66 per cent oil length having a viscosity of 1-0 poises 
at 27°C. had an acid value of 7:7 and gave films which dried in 2% hours, set to 
touch time. 


300. Effect of Ageing of the Hull on the Yields and Activity of Active Carbon 
Prepared from Groundnut Hull. 


T. L. NARASIMHA RAO and D. S. DATAR, Hyderabad-Dn. 


The effect of ageing of the groundnut hull on the yields and activity of active 
carbon was studied. Experiments were conducted using the hulls from freshly 
produced groundnut and from groundnut stored for a year. It was seen that samples 
with improved adsorption properties were obtained from fresh hulls and the optimum 
proportion of zinc chloride was 50% on the weight of the hull, the temperature 
of carbonisation being 400°C. 


301. Studies on the Utilisation of Active Carbon from Groundnut Hull for the 
Refining of Vegetable Oils. 


T. L. NARASIMHA RAO and D. S. DATAR, Hyderabad-Deccan. 


i Studies on the bleaching of groundnut oil and 
made using groundnut hull carbon in admixture w 
is seen that the bleaching obtained by using groundnut hull carbon along with 


fuller's earth is comparable with imported oil carbon samples, when conditions of 
experiment are temperature 95°C and duration of bleach 3% hour 


alkali refined cotton seed oil were 
ith two types of fuller’s earth. It 


302. Studies on the utilisation of active ca 


rbons re ll 
in the refining of jaggery. Prepared from groundnut hu 


T. L. NARASIMHA RAO and D. S. DATAR, Hyderabad-Dn. 

The suitability of active carbons prepared fr 

and ferric chloride as activating agents for 

It is seen that the samples obtained with 

better than the corresponding samples pre 
agent. 


om groundnut hull using zinc chloride 
the decolorisation of jaggery is studied. 
ferric chloride as activating agent are 
pared using zinc chloride as activating 
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03- Studies on ganate Adsorpti o 
3 “Coalsite’’. ption by Active Carbon from 
T. I. NARASIMHA RAO and D Ps 
- S. DATAR, Hyderabad-Dn. 
Studies on potassium permanganate adsor 
temperature coke obtained from Singareni 
coalsite by the process of air activation. 


tion i 
P. were made using ‘coalsite? 
coal) and active c 
f It is seen that the ad 
permanganate by the activated coalsite is about ten times of th 


The adsorbed permanganate is reduced to man 


(a low 
arbon prepared from 
Sorption of potassium 


at shown by coalside. 
Sanese dioxide in both the cases 


304. Studies on Shrinkage Phenomenon—Part I. 


Chlorides Tanning with Aliphatic Sulphonyl 
oY. . 


Y. NAYUDAMMA and T. S. RANGANATHAN, Madras. 


Very little information is available with regard to the theory of tannage with 
aliphatic sulphonyl chlorides. he shrinkage temperature measurement has been 
used as a tool to gain knowledge on the mechanism of tanning, using sulphonyl 
chlorides as pretanning and retanning agent in combination with other known 
tanning agents as chrome, vegetable, formaldehyde, oil and syntans. 


305. Studies on Shrinkage Phenomenon—Part II. Tanning with Formaldehyde. 
Y. NAYUDAMMA and T. S. KRISHNAN, Madras. 


Extensive work has been done with regard to protein-formaldehyde reaction 
and its reactivity with protein in combination with other tanning agents has not 
been studied to any great detail. The shrinkage temperature data for the collagen 
tanned with formaldehyde in combination with other known tanning agents and 
syntans were obtained and the theoretical aspects of the mechanism of the formalde- 
hyde tanning in combination with other tanning agents are discussed. 


306. Production of Hydrogensulphide from Gypsum. 


(Miss) RAZIA OSMANI and D. S. DATAR, Hyderabad-Dn. 


drogen sulphide from 
f gypsum and coal 
recovered as 


A new method has been evolved for the production of hy 
Gypsum. It consists of passing steam over a heated mixture 0 
or coke: at 800°C. The sulphur in the sulphate can be completely 
hydrogen sulphide by this method. : 

307. Sulphur Dioxide from Calcium Sulphate—Part I. Thermal Decomposition of 
of Calcium Sulphate and Sodium Sulphate Mixture. 


D. S. DATAR, Hyderabad-Dn. 


osition of calcium sulphate is 
that addition of sodium 
aluminium sulphate is 
sulphur dioxide and 
which yield sodium 


(Miss) RAZIA OSMANI and 


Tt was earlier reported that the thermal decomp 
accelerated by the addition of alumina. It is now one 
Sulphate further accelerates the decomposition. pease a 
formed at an intermediate stage and is decomposed to a ee 
°xygen. Calcium and sodium aluminates åre produced later, 


i i i suitable reactions. 3 
Ydroxide, calcium hydroxide and alumina e been described in this paper for 


A new method based on these reactions ; hydroxide and pure 
the production of sulphur dioxide from gypsum. Sodium hy 


a™mina are obtained as byproducts. 
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308. Sulphur Dioxide from Calcium Sulphate—Part II. Thermal Decomposition of 
; Calcium Sulphate and Sodium Carbonate (or Sodium Hydroxide) Mixture. 


(Miss) RAZIA OSMANI and D. S. DATAR, Hyderabad-Dn. 


The decomposition of calcium sulphate is accelerated by the addition of sodium 
carbonate or sodium hydroxide. It is 80 per cent with sodium hydroxide and 65 
per cent with sodium carbonate. In both the cases, it is less than that in case of 
sodium sulphate and calcium sulphate mixture. 


309. Sulphur Dioxide from Calcium Sulphate—Part III. Thermal Decomposition of 
Calcium Sulphate and Magnesium Sulphate Mixture. 


(Miss) RAZIA OSMANI and D. S. DATAR, Hyderabad-Dn. 


The decomposition of Calcium sulphate in presence of alumina is considerably 
induced by the presence of magnesium sulphate, which is also simultaneously 
decomposed. 


310. Rot-Proofing of Jute by Treating with Soluble Copper Salt. 


P. N. PAL, Calcutta. 


A considerable degree of rot-resistance is imparted to jute materials by dipping 
them into a bath of a soluble copper salt, such as cupric sulphate or acetate; under 
such circumstances copper is taken up by jute in appreciable amounts and is fairly 
resistant to the leaching action of water. It is believed that copper is bound by 
chemical combination with suitable reactive groups present mainly in the non- 
cellulosic constituents of jute. In view of the relative cheapness and ease of opera- 


tion, this method of rot-proofing of jute appears to have considerable practical 
possibilities, . ; 


311. The Influence of pH in Pyrophosphate Solutions for Nickel Plating. 


S. K. PANIKKAR and T. L. RAMACHAR, Bangalore. 


5 pH plays an important part in alkaline pyrophosphate solutions for nickel plating. 
The buffering capacity of various substances has been studied and ammonium citrate 
has been found to be the best buffering agent for plating. i 


312. A study of Antioxidants for Mahua Oil. 


OM PRAKASH, ATMA RAM and S. C. PANDEY, Kanpur 


Mahua oil which is a good soap making oil in all other respects suffers from 
the drawback that soaps made from it tend to get rancid during storage. For this 
reason it can not be used in good quality toilet soaps. Therefore oa a view to 
improve the oil in this respect effect of various antioxidants such as gallic acid 

a J 


the oil has been studied. 
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313. Keeping quality of Mustard Oil on Storage in different types of i 
containers. 
{ PRAKASH, T. R. MA 
OM P , SHARMA and V. D. ATHAWALE, Kanpur, 
Mustard oil from expeller, power driven rotary 
ghani (bullock driven) was separately stored in thr 
commonly used for storage of oils viz. tinned iron, galy 
Fach oil was stored under two different conditions 
closed. Various physical and chemical characteristics 
at regular intervals of two months upto a period of ty 

showed no appreciable deterioration of oil in closed Containers upto i 

mouths in G. I. and black sheet containers whereas in tinned coats oe n È 
was not observed even upto 24 months. In the oils in open eR oe 
appeared after about 8 months and in about 14 to 18 months the oils were Be 
pletely rancid in almost all cases. Viscosity of oils increased slightly in Bsc 
containers whereas in open containers it considerably increased. Peroxide value 
increased upto 14 months after which it declined in closed containers whereas in 
open containers it constantly increased upto the end of two years. Metal dissolved 
in oil was maximum in black sheet containers and minimum in tinned containers. 
Allyl isothiocyanate content was very little affected in almost all closed containers 

but in open containers it had almost disappeared. 


1.€. open to atmosphere and 
of the oils were determined 
O years. Organoleptic tests 


314. Market Data for the Fine Chemical Industry in India. 


A. RAHMAN, Hyderabad-Deccan. 


An analysis of the type of data required in developmental problems is sum- 
marised. A rapid survey is made of the sources of information in the country— 
through Central Services, through individual organisations and factories and through 
journals. Much general information is readily available, but detailed data on chemi- 
cal processes in India and their relative efficiency is rarely published and very 
difficult to obtain, making the collection of such data laborious and generally un- 
satisfactory. 


From our many attempts at Central Laboratories for Scientific and Industrial 
Research, Hyderabad, three case-examples are described; general conclusions are 


drawn with suggestions for improvements, 


315. Systematic Investigation of Soil Organic Matter. Part IV. Identification 


of Amino-acids in the Hematomelanic Acid Fraction. 


NEWTON RAM and ABANI K. BHATTACHARYA, Agra. 


ic acid of 
; Several fractions were obtained by different treatments of the mPa a 
ae hydrolysate of Ara soil. The fraction conventionally called ue perenne 
acid” was soxhletised with benzene for six hours and the insoluble pa , 


i i ‘he i t contained nitrogen 
AYdrolysed with N/2HCI for the same period. The insoluble par e e 


ony » While the fraction soluble in. HCl contained UREE 3 cids present in the 
at ees Dae partition was cma ien aes tic acid, Arginine, 
atter fraction. The following amino-acids were identified i= RE accent and 
Acs: Valine, kadie Leucine and Methionine both by 
e : , 

a SES ergata chrome eae teins of the soil in the 
t Tt appears that there is a great similarity between te H ees by examining 
eet and the tropical zones and this will be anin : z d by 

*t fraction of the Agra soil hydrolysates in course © ime. 
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n of Vegetable Oils—Part II. Comparison of the Solubility 


. Solvent Extractio 
316. So by Solubility Determination Apparatus with those obtained 


results obtained 
by different methods. 


K. RAMALINGAM and K. S. CHARI, Hyderabad-Dn. 


The solubility data of Cottonseed oil in 95% ethanol, obtained by various workers 


have been compared with the results determined by Solubility Determination Appa- 
The lower values of the different authors have been explained in detail. 
ere carried out to get solubility data of refined cottonseed oil in 95% 
flask method and solubility determination 
apparatus method. The lower solubility results obtained by the seal-tube method 
and flask method have been discussed fully. ‘The salient features of the Solubility 
Determination Apparatus and the method employed are clearly enunciated. 


ratus. 
Experiments w 
ethanol, employing seal-tube method, 


317. Chlorination of Mineral Oils and their use in Leather Industry. 


D. RAMASWAMY, Y. NAYUDAMMA and B. M. DAS, Madras. 


Oils and fats of vegetable, marine and mineral origin have been used in the 
tanning industry from good old days. Chlorinated mineral oils were first developed 
in Germany during the world war to meet the deficiency from natural supply. Since 
both the raw materials are cheap and readily available in India and the utilisation 
of by-product chlorine is of great importance to the caustic soda industry, the 
problem of manufacture of leather oils should be of great commercial interest. Various 
raw materials were chlorinated to the desired extent and their possible use in the 
leather industry examined. ‘The suitable raw materials and optimum, conditions of 
chlorination for use in leather industry are described. 


318. Direct preparation of Soap from Cotton Seed. 


N. K. ROY CHAUDHURI and S. K. NANDI, Kharagpur. 


Cotton seed was dehulled in a Hammer. Mill and the kernel boiled for a period 
of 3, 6 and 8 hours with caustic soda solution, the quantity of NaOH used being 
10, 20 and 30 percent in excess of the theoretical amount required for saponification. 
The residue was separated from the soap solution by centrifuging and thoroughly 
washed with water. The solution, which was very dark coloured was bleached by 
bleaching powder, the amount required for complete bleaching pete about 30 percent 
of the weight of kernel. The. soap solution was then completely evaporated to 
dryness with or without the addition of salt. ‘Ihe washing properties of the soap 
were quite good and good lather was obtained, but its main TT was poor 
keeping quality and the soap became rancid in a few days. Further experiments 
are in progress to remove this drawback. a 

f From the analysis of the oil content of the residue, it was found that by boiling 
with 10, 20 and 30 percent excess alkali for 3 hours, 17-7, 45 and 51-3 percent oil 


reacted with NaOH and by boiling with 10 
7 A percent excess alkali 
56 and 70 percent oil were converted into soap. peer ae ce 


319. Multiple Stage Solvent Extraction of Cotton Seed Oil 


N. K. ROY CHAUDHURI and S. K. NANDI, Kharagpur 


Cotton Seed was delinted and dehulled in a hammer mill and the kernel ex- 


tracted with two solyents, benzene and ethyl alcohol. Three extractions, ‘each for a 
f 2 a 2 
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period of 1 hour and with a seed solvent ratio of 1:2, w 
fitted with mechanical agitator. After each extraction, 
by centrifuging and the meal re-extracted with the req 
Average oil content of the kernel on moisture free basis was 26:5% and tt 
moisture content was 10%. During the first, second and third R ith 
Benzene 59%, 82:2% and 96:4% oil was extracted, leaving a residual oil sone f 
12:2, 57 and 1:2% respectively in the meal; the corresponding figures with a 
being 47:1, 723 and 903%, with residual oil.content of 15-2, 8:4 and 3:2%. When 
extraction was carried out with dry kernel with a moisture content of 01% the 
extraction very much improved, giving an yield of 98% and 94% oil a 


hol tivel 1 tl : : % Oil with benzene 
respectively and the r o ; 
and alcohol respectively and the residual oil in meal was reduced to 0-7 and 1:9%. 


ere done at 25°C in a vessel 
the miscella was separated 
uisite amount of solvent. 


320. Simultaneous Grinding and Extraction of Cotton Seed, 


N. K. ROY CHAUDHURI and S. K. NANDI, Kharagpur. 


Simultaneous grinding and extraction of cotton seed was done in 2 types of 
equipment :—(1) steel ball mill—8” dia. x8” height, filled with fifty 1” steel balls 
and operated at 42 r.p.m. and (2) horizontal, disc. type attrition mill, operated at 
1450 r.p.m., the grinding element of which consisted of a rotating disc, 44” diameter, 
with concentric circular rows of ten 4%” high projecting spikes and meshing with 
those on the stationery plate. Extraction of cotton seed kernels was carried out at 
25°C with two solvents, benzene and absolute alcohol, with a seed solvent ratio of 
1:4. Similar extraction was carried out in an agitated vessel for comparison of 
the results, 

15 minutes extraction with benzene in the agitated vessel, ball mill and attrition 
mill gave oil yields of 60, 62:4 and 81:1% respectively with residual oil content of 
13:3, 11-3 and 68% in the meal; corresponding figures of oil extraction with alcohol 
being 55:2, 54:8 and 81%. By extraction for one hour in the agitated vessel and 
attrition mill, oil extracted was 65-4 and 847% respectively for benzene and 56:2 
and 81-8% for alcohol. Results show that an attrition mill is extremely efficient for 
oil extraction. 


321. Solvent Segregation of Mohua Oil. 
A. N. SAHA, Calcutta. 


Mohua oil has been extracted with two solvents namely ethyl alcohol and a 
mixture of 5% n-Butyl alcohol and 95% ethyl alcohol. The unsaturated glycerides 
could not be segregated successfully with the variation of solvent to oil ratio. But 
unsaponifiables can be concentrated in the extract phase. Among the solvents the 
mixture of n-butyl alcohol and ethyl alcohol was found to be better in performance. 

» 


322. Studies on Assam “Blue Oil” Fraction. Part I. 
A. N. SAHA, Calcutta. 


Assam blue oil top was found to have the following characteristics. 


Density at 20°C ... boo oh 0-861 
Refractive Index at 20°C 500 Be 1-4870 

Specific refraction ... we 0:3353 a 
Viscosity at 68°F ... as ... 43:0 Centistokes 
Viscosity at 100°F ... 6 ee » 
Viscosity at 210°F ... 12:7 ” 
Viscosity Index... 500 es 192 

Viscosity gravity constant ... 00 osai 

Aniline point 80 E 

Carbon residue S we 06% 


Bromine number S 
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after oxidation according to I.P.T. Method Viscosity and carbon residue were 


changed 
Viscosity at 68°F ... 
Carbon residue 
Waterman analysis showed the composition of the oil to be 


554 Centistokes 
4:6% 


.70/ 
Parafin 82 ie 
Naphthene 0 7% 
Aromatics 17:3% 


The oil can be converted into high quality lubricant by Phenol extraction, 
The equilibrium diagram has been found out. 


323. Studies in wrinkle finish—Part II. Effect of resins, thinners on wrinkling. 
A. N. SAHA and M. M. UPADHYAYA, Calcutta. 


The wrinkles in the films produced by varying amount of Alkyd. modified 
phenolics, and copal, vary in their shape and size. Modified phenolic resins 
produce discontinuous lines with marked parallelism, The wrinkles obtained in 
case of alkyd are fine in texture. No regular pattern can be ascribed to it. 
Copal gives short fine bend lines without any regularity. The effect of their 
mixtures has been studied. Thinners namely toluene, turpentine, mineral tur- 
pentine have got considerable effect on the nature of wrinkles. The effect of 
cooking time and temperature has also been studied. 


324. Studies on Storage of Indian Cottonseed and Oil—Part II. 


S. A. SALETORE and V. R. HARWALKAR, Hyderabad-Deccan. 


The superior keeping qualities of crude cottonseed oil were evident from 
the slow increase in P.V. and acid value in oil tested by shelf storage at room 
temperature and accelerated Swifts stability test at 97-5°C. 

Some of the anti-oxidants like catechin, B.H.A. and N.D.G.A. which were 
tested on crude and refined cottonseed oil were not as effective as on crude 
and refined groundnut oil. A Comparative study of the effect of different anti- 


oxidants on crude and refined cottonseed oil has been made. 


325. Preparation of Potassium Compounds from Felspar, 


ESHWAR RAJ SAXENA and D. S. DATAR, Hyderabad-Deccan. 


Felspar, a potash beating mineral which is extensively available in India, 
can be a good source of potassium compounds. 
hydroxide, sulphate, chloride, 
the study of the reactions of fi 
Cement, good quality sludge 
products. 


è Processes, to prepare potassium 
nitrate and bromide and potash alum, based on 
elspar by the authors, have been described. White 
bricks and active silica are the other valuable 


326. A note on the Asbestos Cement Sheet Industry in India 


ESHWAR RAJ SAXENA, MIR NOMAN KHAN and D. S. DATAR, 


Hyderabad-Deccan. 
The current annual production of asbestos cement sheets in India is about 


cae aes annum. About 15;000 tons:-of asbestos of chrysotile variety 1°- 
quired in the manufacture of asbestos cement sheets is imported from Canada 
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asbestos in India in the last five years 
less than 200 tons consist of medium 
i aking asbestos cement sheets 
actual requirements in the asbestos cem 


f 
| and Rhodesia. The annual production of 
has been only 200-800 tons, out of which 
a and long fibre which could be useful in m 
| negligible when compared to the 
jndustry. 
| In view of the fact that the imports of asbestos can 
| appreciable extent, it is suggested TO a e 
| chrysotile asbestos, amosite asbestos, which is available 

i may be imported and used. 

| It is reported that cracks develop in the asbestos cement sheets when amosite 
asbestos is used. A method has been worked out in our laboratories to get over 
this defect. The sheets prepared according to this process, do not develop cracks 
f and satisfy the required specifications. 


; this is 
ent sheet 


not be reduced to any 
ting costlier variety of 
at about half the price 


327. Synthesis of n-Propyl Vinyl Ether from Acetylene and n-Propyl Alcohol in 
the Vapour Phase. 


S. N. SEN and S. K. BHATTACHARYYA, Kharagpur. 


In continuation to our studies on the synthesis of various alkyl vinyl ethers, 
investigations have been carried out on the catalytic synthesis of n-propyl vinyl 
ether from acetylene and n-propyl alcohol in the yapour phase. 

Catalysts, e.g. KOH, NaOH, potash lime, etc., which were found to be highly 
active in vinylation of methyl and ethyl alcohols have been tried. The conver- 
sion percentage on the basis of input propanol has been found to pass through 
a maximum with increase in reaction temperature. Higher space velocity shows 
a drop in yield. 

Using a catalyst, containing 50% KOH by wt., supported on active charcoal, 
a conversion of 11-6% of propanol to propyl vinyl ether has been obtained at a 
temperature of 256°C and a space velocity at 156:3 lt/hr/lt of catalyst volume, 
when the ratio of acetylene to alcohol was 1: 2°59. . 


f 
t 


328. Some Studies on the Factors involved in the Hydration Method for Evalua- 
tion of Cure, 


S. N. SEN, C. S. NANDY and B. M. DAS, Madras. 


When hides and skins are put in soak water or lime liquor swelling and 
hydration take place. The former is due to the osmotic pressure exerted by the 
diffusible ions inside and outside the hide whereas hydration is due to pinding 
up of water by the secondary valency of the protein molecule of the hide. In- 
the latter case water enters the protein molecule and remains there under pres- 
sure. This leads to the sum total effect of diminution of the volume of rae i 
water system which can be measured by the fall of water column im a Po 
meter. Similarly dehydration is indicated by the release of bound water whi 
Shows an increase in the volume of the system. 3 oh 

Hydration in aqueous sodium is a characteristic property o na 7 es 
but dehydration occurs only, when there is some disruptive oan o eae 
logical actions on them, Excluding the possibility or enemica Tae extent of 
mg, dehydration could only be caused there by bacterial pe a en oe 
hydration and the speed of subsequent dehydration Dae tay Breet and en- 
State of bacterial action in the system. As aih Came TS ee cco laws 
Visaged to give a method, which is based on fundamental p n POERA the 
for evaluating the efficiency of curing process. In an attemp ean that hydra- 
Process to the point of practical applicability it was honeran content of the 
tion and dehydration also depended on the salt and moisture content 


I aes . 
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sample of hide. Lower the concentration of NaCl quicker the hydration anq 
Ane tion set in and so also with initial moisture content. So for evaluating 
Fe tod, dry hides should not be compared with salted hides nor salted hides 
with wide range of salt content be taken together for comparison, 


f 
l 
! 329. Catalytic activity of some clay adsorbents. 


i MANIK LAL SEN GUPTA, Calcutta. 


compose the peroxides in groundnut oil during bleaching; metaal clays like 
Fuller’s earth and Fulmont do not cause such decomposition. With this back- 
ground, it has been further demonstrated that Superfiltrol is more active a catalyst í 
in the decomposition of hydrogen peroxide than Fuller’s earth. The activity in | 
case of Superfiltrol is reduced by alkali treatment, and in case of Fuller’s earth, | 
is increased by acid treatment. Similar trends have been observed in the decom- 
position of peroxides in oil. The analogy, however, cannot be extended too far, 
since some acidic clays fail to decompose hydrogen peroxide although they will 

i appreciably decompose the peroxides present in oil. 


i 
Acidic clay adsorbents like Superfiltrol, Tonsil and Kashmir bentonite, de. | 
\ 


330. Electrodeposition of Chromium-Molybdenum Alloys. 


S. C. SHOME, Calcutta. 


| 

I 

Alloys of chromium and molybdenum, containing small amounts of the latter | 

metal, were deposited from the solutions prepared by dissolving varying amounts | 

of molybdic acid to the standard chromium plating solution. Bright, semi-bright 

and dull deposits of the alloys were obtained; the dull metallic plates became | 
bright after polishing. The optimum conditions for the deposition of the alloy 
were determined. An alloy containing 1-7 per cent of molybdenum was deposited 
from a bath containing 400 g/1 CrO,, 360 g/1 H,MoO, and a small amount of 
| H,SO, to make the SO,/CrO, ratio equal to 1/100, at a temperature of 40°C and 
f a current density of 1 amp/sq. in. The deposits which were formed at the higher 


current densities, contained higher percentages of molybdenum and some oxygen. 


331. Fusel oil of Hyderabad State and 


its utilisation, 
L. M. SRIVASTAVA and C. C. REDDY, Hyderabad-Dn. 


P EN STR Sugar Factory in Hyderabad State produces about 1500 gallons 
A oi S year with a further anticipated increase in production of 2500 
3 ma mae near future, Several samples were collected during different sea- 


th mposition differs fr a e 
Bes € the co S trom sample t iple the 
average Composition of the fusel oil was as follows: A meee 


pee alcohol 6:8%, isopropyl alcohol 4-6% 
6-8%, isoamyl alcohol 60-70%, 


Since repeated fractionatio 


À u. propyl alcohol 0-5-1%, water 
higher alcohol 5-7%. 


n is essential for obt: 


and butyl alcohols due to the presence of water and ethyl alcohol, the lower frac- 


tions were extracted with saturated i 
a salt solut í 
water and redistillation yielded fractions w eee ch alcohol eaa 


‘ it 3 eqe BF : B t 
experiments were also carried out in an e eine, ots ae ee 
25 litre capacity with a 3 ft. high column ractionation unit 

. Starting from pure isoamyl alcohol i 
butyrate, isoamyl benzoate and 
using standard methods. — 


\ 
i 
aining pure isopropyl alcohol | 


> isoamy] nitrite 


i > >» isoamyl acetate, isoamy! 
1soamy] Salicy 


late were prepared in good yield 
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332. Rectification of palmarosa oil of low geraniol content.—Part J. 


L. M. SRIVASTAVA and S. H. ZAHEER, Hyderabad-Dn 


India holds an important position with re 
oil which is the main source of high quality 
formulations in perfumery and the soap industry. From the commercial point of 
view the most important regions in which the oil is produced are Madhya RA i 
Bombay and Hyderabad Deccan. ‘The oil produced in Madhya Rei, is one 
best quality possessing a sweet rosy note and a high total ger : 
the Hyderabad oil has a low geraniol content about 60-70%. 

Since Hyderabad produces the bulk of the oil exported attempts were made 
to rectify the oil by vacuum and steam distillation on a laboratory scale to step u 
the geraniol content of the oil to 90%. Due to the relatively high cost of i 
equipment required for a large scale vacuum distillation unit and also because of 
the formation of polymerised residues (abou! 6%) rectification with steam distilla- 
tion was studied and the oil separated into three fractions : (1) oil rich in terpenes, 
(2) oil containing mixture of geraniol and terpenes, (8) oil containing 90% geraniol. 
Pilot plant studies were made of the process and about 7,000 lbs. of the oil of 
different compositions were rectified according to the method developed yielding 
oil of 90% geraniol content suitable for export. 


gard to the production of palmarosa 
geraniol employed in all important 


aniol content while 


333. Effect of Clay on the thermal decomposition of Calcium Carbonate. 


B. V. S. SUBBA RAO and ABDE ALI, Hyderabad-Deccan. 


With a view to ascertain the possible effect of the presence of clay impurity 
on the thermal decomposition of limestone the reaction between clay and Calcium 
Carbonate was studied. The alumina in the clay calcined at 900°C for 3 hours is 
only slightly soluble in acid but it is rendered soluble when clay is heated with 
Calcium Carbonate prior to the extraction with acid. The optimum molar propor- 
tion when clay is in excess works out to be clay :Calcium Carbonate : :1 :1. 


334. Electrodeposition of Tin-Zinc Alloys from Pyrophosphate Bath. 


J. VAID and T. L. RAMACHAR, Bangalore. 


A new type of bath has been developed for the plating of tin-zinc alloys of any 
desired composition. The bath consists of tin, zinc and sodium pyrophosphate with 
gelatin as addition agent. Good quality deposits have been obtained at current 
densities up to 30 amp/sq. ft. at high electrode efficiencies. 


335. Motion of Liquid Drops in Immiscible Liquids. 


D. VENKATESWARLU and P. M. KRISHNA, Kharagpur. 

A knowledge of the terminal velocity of liquid drops in pee pe 
essential for the design of liquid-liquid extractors’ and the equipment in : 
Contact between liquid phases is secured by dispersing one of the P as rpa 
In the other phase so as to increase the interfacial area and there y H e n 
mass transfer, As the shape of liquid drops is not rigid, spherical or ellipsoidal, 1 
IS not possible to get any mathematical solution for the mo of 
as in the case of solid particles of definite shape moving in a liquid and hence 


Suitable experimental methods must be adopted. 
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To get the data on the motion of liquid drops in immiscible liquids, a six inch 
square column, six feet in height is constructed but of Perspex sheets with a 
structural support of %”x%” aluminium angles. A number of liquids of Widely 
varying physical properties (density, viscosity and interfacial tension) characterised 
by their P numbers and Sd values are selected. The time taken for the fall of 
drops of different sizes of these selected liquids are recorded. The Reynolds | 
Numbers and Drag Coefficients of these drops are determined from the diameters 
and the terminal velocities of the drops and plotted. A critical examination of the 
plots is made. An attempt to correlate the experimental data and to define the 
motion of drops in terms of the physical properties of the liquids is presented. 
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President :—Surt A. M. N. Guosu, B.Sc. (Hons.) (Lond.), A.R.C.S 


Abstracts 
A. GEOLOGY 
(i) Stratigraphy and Structural Geology. 


1. A New Find of Agglomeratic Tuff in Bundelkhand Granite area in Chhatarpur 
District, V.P. 


A. G. JHINGRAN and S. N. PURI, Calcutta. 


The paper describes a new find of agglomeratic tuff near Angor (24° 44’; 
79° 25' 50”) in Chhatarpur district, Vindhya Pradesh. The occurrence is all the 
more important since it is in a purely Bundelkhand granite country although, un- 
fortunately, the contact of the two is not exposed. 

The rock is mainly composed of serpentinous material which is dissected by a` 
network of calcareous veins. Small crystals of chrysotile and antigorite are also 
recognisable, within the serpentinous mass. 

This rock is very closely similar to the diamondiferous agglomeratic tuff from 
Majhgawan, Panna district, in hand specimens as also under microscope. Detailed 
lithological and petrographic account of the rock has been described in the paper. 


2. Some interesting features of a Felspathic Grit in the Bijawars, Chhatarpur 
District, Vindhya Pradesh. 


A. G. JHINGRAN, K. NARAIN and S. N. PURI, Calcutta. 


The paper deals with a peculiar rock in the Bijawars which is conglomeratic 
in character and has a matrix with a granitic appearance. The enclosed masses 
are dominantly made of quartzites and veins quartz, a few being of granite also. 
Although in some cases they have a sub-rectangular outline, most of them are 
pebbly and are only held weakly by the matrix, tending to fall off readily under 
influence of mild hammering. The density of these pebbles varies considerably 
from place to place. The matrix, under the microscope is holocrystalline, the 
constituents, quartz and felspars being subhedral in character, and interlocked with 
One another in the usual granite fashion. 4 

On tracing the rock laterally along the strike ‘ 
it is found eae an into ete grits or quartzites. It is thus obvious that $ 
is only a lateral variation of the felspathic grit in which the matrix has pele 
a granitic texture in place of the original granular character. ne may Pie 
Considered to be illustrating the phenomenon of granitisation of arkose se : 


as also upwards in the section 


3: Metabasites near Hura and Manbazar, Manbhum District, Bihar. 


T. M. MAHADEVAN, Calcutta. 


ing i gneisses Hura 
The paper describes the metabasites occurring 1m the a Ses 
(23° 16' : 86940) and Manbazar (23° 03’ : 86°40) over an area is g 
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Lat. 23° 03’ and 23° 20' and Long. 86° 38’ and 86° 45’. These occur as small sheet- 
like bodies or as larger masses with irregular but apparently concordant boundaries 
with the gneisses. They may be ciassified into two mineralogically different types, 
the Olivine-free and Olivine-rich types. Among the former there are two groups— 
an earlier group of metagabbros and amphibolites and an younger ‘group of meta- 
dolerites cutting across the former. These are mineralogically similar and consist 
of plagioclase (labradorite) and augite, which are in different stages of alteration 
to green hornblende, magnetite and sphene. The oider group of metabasites are 
more intensely altered and have recrystallised completely into amphibolites in 
places. The felspars in the younger group of dolerites are generally intensely 
clouded, this feature being absent in the earlier gabbros and amphibolites. North 
of Lat. 23° 30’, these younger dykes develop small granules of garnet whereas south 
of this latitude they are garnet free. 

The olivine-rich types are generally gabbroidal in texture and are also in 
different stages of alteration to amphibolites. The least altered portions consist 
mostly of olivine, titanaugite (?) or ugite, hypersthene, brown or green hornblende 
and plagioclase. The plagioclase and augite and occasionally olivine show 
“clouding”. 


The trends in the alteration of the metabasites may be represented as follows :— 


Brown hornblende type. 
Olivine bearing types —> Coronites € 


| 
Green hornblende type. 


hornblende. 
Amphibolite with green hornblende. 


‘ Garnet metadolerite with green 
Olivine free types > í 


4. On the occurrence of pyroclastics in the Lower Gondwanas of Assam Himalaya. 
T. BANERJEE, Calcutta. 


The paper describes in detail the occurrence of an extremely fine grained, 
structureless silicious tuff in undoubted Lower Gondwana boulder slates in a tribu- 
tary of the Belsiri river in the Outer hills of the Kameng Frontier Division of the 
North-East Frontier Agency. The band, about three furlongs wide, is bedded and 
fractured and occupies a stratigraphical position immediately above the boulder 
slates which are equivalent to the Talchir boulder bed of the Indian Peninsula. 
Recently, a band of bedded and fractured agglomeratic slate, was observed near the 
base of the Lower Gondwana of the foothills belt in a et arm tributary of the 
ae aa ae deboucher of the Tista river, roughly 200 miles west of the 

ion. e€ oceurr ics in thi i 
reminiscent of the similar eee OO ae are Gh lt rns ON a 
nE ee E care this period which resulted in the formation of the 
same stratigraphic ices ae ate eee eae E Bon, Also Plone a 
of volcanic activity ee “the nae S D o T e, Sass 
interrupted stretch from the e a E a Eog gage: bie 


5. A Palaeogeographic Study of the Vindhyan Period 


F. AHMAD, Calcutta. 


The Vindhyan Range has 
strategy of the country and rece 


ra 


Played a very important part in the history and 
ived early attention from geologists. Yet no general 
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| or regional stratigraphic study of the Vindhya System has ever been carried out 
5 ‘he present paper attempts this in the light of modern knowledge of sediment, A y 
Sf and tectonics. The conclusions arrived at ue 


c ; ; are exceedingly interesting. 
Contrary to earlier belief, it appears that, except for a small 


strip no part of the Gangetic Valley, southern 


is underlain by Vindyhan rock 
: 5 cks. 
Apparently the area was part of an extensive Craton, herein called the 


| 

i A . 
| Craton. Sediments now seen m the Vindhyan formations were largely e 
i from this and so were, probably, the diamonds in the conglomerates near 
| Panna. The author does not believe that the Aravalli Range stood as a mountain 
| system at the tms HOS, NS the Western Rajputana Basin altogether independent. 
i There is distinct evidence of simple epeirogenic movement all over the country. 
It is concluded that a large river flowed into the Vindhyan Basin near Rohtasgarh 
and had its origin somewhere in N.E. Assam. This river has been named the 
Auden River. Sometime in the Kaimur age a new basin was formed in S. E. 
India and it probably overlapped extensively. Its extent and connections are, 
however, not clear yet. 

The paper takes note of the two glacial horizons reported from the Vindhyan 
System in recent years and suggests that apparently the Son Valley escaped fhe 
ice cap. A ‘Tundra climate comparable with the present conditions of the Ob, 
Yenisei aud Lena basin, and occasionally a freshwater lake in which the Susnai 
‘breccia’ was formed out of rafted material, is envisaged. 

The Chhattisgarh Basin beds are here correlated with the Vindhyan System 
and a general correlation with the Nullagine Series and the Sturtian Series of 
Australia, and the Karagwe System of Central Africa is suggested. It is significant 
that the Nullagine Series also carries a tillite at the base and a diamondiferous 
horizon higher up. This is taken to indicate a former proximity of the two 
continents. 


6. Evolution of the Structures of the Metamorphites and the Granitic Assemblages 
Around Kudada, Singhbhum District. 


DIPAKKUMAR RAY, Calcutta. 


The sedimentary metamorphites of the Iron Ore Series, the Singhbhum granites 
and the Soda granites around Kudada (86° 12 30” E; 22° 42’ 30” N) are structurally 
similar. Their structural features have been analysed in the following text. 

The types of schistosity observed are (i) S,—bedding ; (ai) S,—axial plane 
cleavage; (iii) S,—axial plane cleavage in the drag folds in b; (iv) Sr amal a 
cleavage in the puckerings in a; and (v) S,—the transposition ech ists ue e 
phyllonites. Neomineralisation of chlorites and sericites along all of these planes 
1S universal. P AeA 

The lineations observed are (i) In—axes of the drag folds in oe 
(ii) L,—striations on S,—a lineation; (iti) L,—parallel needles of as a 
down dip direction—a lineation; and (iv) Taxes of pa a oan ae 
axes of the drag folds—a lineation. The a lineation is associate¢ oe ; g ’ 
but a few phyllonites still retain the relict ac girdle with lineation P nk A 

The joints observed are as (i) Cross (ac tension) joints; (ii) Tara Da 
(iii) longitudinal (bc tension) joints; (iv) longitudinal shear joun's i 
from the foliation; and (v) fine ac tension joints 

. The sequence in the evolution is as: 


(i) Regional Folding—S,—S,—Ia—cross joints 
SLs, | 

(iii) longitudinal tension joints—longitud 
(iv) L,—S,—fine ac tension joints. 


diagonal shear joints; 


inal shear. joints; and % 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
172 Proc. 43rd Ind. Sc. Cong.: Part III: Abstracts 


7. Some Structural Studies of the Porphyritic Granite around Muri, Ranchi District, 
Bihar. 


NIRANJAN DEB CHATTERJEE, Calcutta. 


| Structural studies of a part of a band of porphyritic granite around Muri has 
$ been carried out in considerable detail. The granite has intruded the strongly 
folded metamorphic superstructure mainly along the structural planes forming a 
steep-walled sheet-form intrusive. ri as 

yi The granite shows primary planar and linear Seeme The foliation in the 
{ granite and in the wall-rocks both trend roughly E-W. ; The lineation in the meta- 
f morphics usually plunge at low angles to E or to ENE, while that in the granite 
plunge constantly to the W at low tc moderate angles. ; } 

Two sets of joints have developed in the wall-rocks, which bear genetic relation 
to this intrusion. They wane out rapidly away from the contact. Their formation 
are attributable to the effects of the pressure due to the intrusion of foreign mate- 
rials, followed by an all round expansion of the chamber to accommodate it. 

Fabric investigations have been undertaken to test the conclusions arrived at 
from the field studies alone. 

Two specimens away from the contact in the wall-rocks show ac girdle with 
maxima I, I and V in the quartz-fabric; and a strong maximum at c with minor 
spread in the ac zone in the mica-fabric. Two specimens of the wall-rocks from 
near the contact give ac girdle with a distinct spread in the bc zone with maximum 
I and sub-maxima II and V in the quartz-fabric; while the mica-fabric show strong 
maximum at ¢ with slight spread in the be zone. 

Four specimens of porphyritic granite collected from different distances inwards 
from the contact has been studied. In sections cut prependicular to the lineation, 
the quartz-fabric show an incomplete peripheral girdle in the specimen nearest to 
the margin. The second specimen shows a deterioration of this girdle, while in 


the third and fourth specimens taken from well inside the granite no readily 
recognisable pattern can be seen. 


The mica-fabric show a strong maximum at 
the pole of the foliation with minor spread in the zone of the section in one speci- 
men, while in the other it shows a complete peripheral girdle. 

Difference in the orientation of the girdles in the wall-rocks and in the granite 
suggest structural independence of the 1 
at from field studies. 


8. A Note on Geology of the Area Around Muri-Silli, Ranchi District. 


DILIP KUMAR SEN GUPTA, Kharagpur. 


The paper deals with the i-Silli 
geology of the Muri-Sill ich i f 
Chotonagpur granite-gneiss terrain. e eS. 


migmatites, granites with pegmatit 
psammitic, semi-pelitic, pelitic, pa 
The schistosity and foliation (S.) 


ik i or west are usually parallel to the regional 
strike. S,-plane is mostly parallel to S,-plane (relict primary bedding and ban dA 
axes. Relicts of minor bands and 
rnblendic rocks within the granite-gneisses 
mE tle ; major band of similar metamorphites which 
T. i i E 
tion in situ. granite gneisses on the north suggesting granitiza- 


Granite-gneisse. 
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rocks followed by local mobilization resulting in ptygmatic foldi 
ape: ing etc. 
cases foliation has been controlled by the pre-existing schistosity or basa a 


$ metamorphites. Both replacement and displacement types of ; 
aa e t 
to occur as the last phase of granitization. : SEUSS Ee Tonia! 


9. The serpentinites of Mysore and their Relation to the Geolo 


f ical 
j the State. g Structure of 


C. S. PICHAMUTHU, Bangalore. 


The chromiferous ultrabasic rocks of Mysore State occur in a well-defined 
narrow zone running jn a N.N.W. to S.S.F. direction, through the Shimoga, Hassan 
and Mysore districts. The ultrabasic rocks are mainly serpentinites with Cei 
harzburgites, peridotites, dunites and some types of schists. The serpentinite bodies 
generally conform in trend to the strike of the schist belt, and are steeply dipping. 
They are not continuous but occur in disconnected patches and lenses of varying 
dimensions. 

A few years ago, the present writer suggested that the Dharwar schist bands 
of Mysore State represent the remnants of a big anticlinorium plunging N.N.W. 
(Curr. Sci., 20, 1951, pp. 117-119). The ultrabasic belt of Mysore is seen to occupy 
the axial plane of this fold and belongs, therefore, to the “alpine types”. It affords 
a good example of the connection existing between igneous intrusion and orogenic 
deformation. ; 

A sketch map is given to illustrate the relationship between the ultrabasic belt 
and the Dharwar anticlinorium. 


10. A Note on the Sedimentary Hornblende-schists of Gurpa, Gaya District, Bihar. 


The hornblende-schists, discussed in this paper, consist essentially of horn- 
blende, quartz, plagioclase, sphene and iron-ores in varying proportions, with 
garnet, rutile and biotite as possihle minor additional constituents. Their sedimen- 
tary origin is indicated by (i) the presence of relict sedimentary bedding, (ii) inter- 
banding of different compositional layers varying in thickness from 1/30th of an 
inch to several feet, and their extension along the strike, (ili) traces of cross- 
bedding, and (iv) resemblance with the sedimentary hornblende-schists of classic 
areas regarding mineral-assemblage and texture. In general these schists appear 
to be derived from interbedded impure calcareous and siliceous sediments by 
medium to high grade regional metamorphism. À 

The fost conc a aoe elements are the primary bedding pao 
and the secondary schistosity (S,—plane), developed as a result of metamorp Pi 
which is more or less parallel to S,—plane, except near the minor folti S . 
lineation due to preferred dimensional orientation of hornblende ie ees 
Parallel to S,-plane and is mimetic in nature. On the whole the horni 


schists resemble mimetic-tectonites. 


j 
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i 
B. DASS, Kharagpur. 
t 


11. A Preliminary. Note on the Geology around Gudma, E. Bhandara District, M.P. 


v. B. GODSE, Banaras. 


“i i ara District 

The area surveyed forms a small portion of Tirora oa y ae Boe n 
M.P. and is represented in the Survey of India map No. 2 ce 
Survey was carried out in the field season of December-January : 
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The country rocks are gneisses and schists, exposed in’ the low-lying areas 
in the southern portion. The general suike of the rocks is NE-SW. Other rock 
types are granites, - quartzites, feldspathic-quartzites, quen veins, amphibolites, 
hornblende-schists and the actinolite-schists. Further, two rocks of economic 
importance, banded hematite quartzite and laterite occur in the southern and 
northern parts of the area respectively. The former is about a furlong and a half 
in length, a furlong in width and 250-300’ high. At the top, the ore (hematite) is 
of poor quality; but at about a depth of 10’ it is excellent, as seen in some of the 
working pits on the west of the hill. The laterite deposit is about 8 feet thick. The 
quality is poor but is useful as a building material in the form of slabs and blocks, 

The oldest rocks in this area include gneisses, schists, banded hematite quart- 
zite and argillite which can be correlated with the Sakoli and Chilpi series of the 
Middle Dharwars. These were later intruded by basic rocks now represented as 
amphibolites, hornblende-schists, and actinolite-schists and still later by granite 
and its post-magmatic counterparts. 


12. Geology of the area around Matari, Manbhum District, Bihar, 
T. N. NARASIMHAN, Dhanbad. 


The paper is a preliminary report on the metamorphic terrain of Archaean rocks 
around Matari, which was geologically mapped recently on a scale of 4” to a mile, 
The strike of the country rocks is N.W.—S.E. with a dip varying from 45° to 85° 
towards N.E. The axes of the minute crumplings seen in 
generally parallel to the strike of the country rocks. 

On the basis of the age relationships among the various rock ty 
the field and taking into account their lithological composition, 
igneous activity, degree of metamorphism, the rocks h 
and arranged in a sequence, 

Structurally the area is 


these rocks are all 


pes studied in 
relationship to the 
ave been tentatively classified 


quite interesting. There is a pitching syncline near 
the village Manpur. The area, especially the southern half, is traversed by numer- 
ous quartz filled faults. All these are high angle normal faults. ‘The quartz 
material filling up these fault zones exhibit various structural forms like platy 
structure, honeycombed structure etc. The occurrence of quartz felsite dykes in 
the area has added importance to the geology as similar ones have been recorded 
in the metamorphites of the neighbourhood by Agrawal and others. 


13. The Structure and Stratigraphy of the Upper Assam Alluvial Area. 


P. EVANS, London. 


y) movements. Apart from the 
acements measured in mj 


appear to have little hade (in contrast 
The Tertiary sediments are thus 

: h the dip is extremely variable 
although usually quite small in amount. The structure can be com- 
Shillong Plateau and Mikir Hills, and the 
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nued intermittently throughout 
Throughout the whole sedimentary 
anges in thickness, beds lensing out, and 


evidence indicates that the movements have conti 
much of Tertiary and Quarternary times. 
column there is much lateral variation—ch 
modifications of lithology. 

The exploration of this type of structure b 

sive, and the detailed investigation of the seis 
The interpreter is for the most part working 
| bilities of the seismic method, and it is comm 
| pretation is possible. 
Iu the succession proved by drilling, the uppermost few thousand feet are 
í pebble-beds and sands belonging to the Brahmaputra alluvium and the Pliocene 
N Dihing Series. Below them come the Miocene Girujan Clays, which pass down into 
| the Tipam Sandstone. Beneath an important unconformity comes the Barail Series 
(Oligocene), the lowest group penetrated by the drill. The basement rocks are 
presumably metamorphic and igneous rocks similar to those of the Mikir Hills and 
Shillong Plateau. 

The oil found at Nahorkatiya occurs in sands in the Barails, a formation con- 
taining both marine and freshwater beds. The Barails exhibit bewilderingly rapid 
lateral variation, making detailed correlation between wells uncertain. 


| 

| ecli / 
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y seismic surveys is slow and expen- 
mic results presents many difficulties. 
at the extteme margin of the capa- 
only found that more than one inter- 


14. On the Basic Igneous Intrusives around Jojohatu, Singhbhum, Bihar. 


K. K. SINGH, Kharagpur. 


The occurrence of basic intrusives scattered all over the western parts of 
Chaibasa area around Jojohatu (22° 31’: 85° 38’) has been noted during the 
detailed geological survey of the ultrabasics and associated chromite deposits. In 
this paper a brief resume of the field, petrographic and petrogenetic characters of 
these basic intrusives is given. A map showing the details of the occurrences of 
these intrusives is appended. 

The basic intrusives occur as sills and dykes in the shales of the Iron Ore 
series, in the ultrabasics and in the associated smaller patches of granites. They 
vary in mineral assemblage, texture and degree of metamorphism. The intrusives 
are in general, quartz-dolerites, though at times olivine-dolerites and gabbroidal 
rocks are met with. The typical basic rocks show micropegmatitic intergrowth 
between primary quartz and felspars, with partly uralitised clino-pyroxenes and 
saussuritised plagioclase set up in an ophitic texture. The imprint of metamor- 
phism is low as indicated by mineral assemblage. The alteration is more pro- 
nounced in the sills occurring in the shales possibly due to difference in the 
environmental set up. 

The basic intrusives appear to be contempora 
to the Newer Dolerites of Singhbhum District. Fu 

g basic intrusives in this district will help in the better un e 
basic igneous activity, its consolidation and metamorphism. 
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neous and are equivalent in age 
rther work on the study of the 
derstanding of this younger 


15. Geology of the area around Kantadih, Manbhum District, Bihar. 


DEBDUTTA MUKHERJEE, Calcutta. 


, x v $ r 
The Archaean terrain around Kantadih (86° Soe 20 Py ai F a 
Consists of granite rocks and of those like amphibolites, eS io. neiss 
tmeta-dolerites. The granitic rocks, including normal Pia ae me T cet 
leuco-granite, granodiorite, porphyritic granite ae eae tains their foliation 
related with Chotanagpur granite-gneiss. The goes a lites are found as 
planes dipping at high angles towards NNE. The amphtbo 
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treaky inclusions trending E-W. Towards the contact with amphibolite inclusion, 
te iB te shows marked increase of biotite and amphibole content. With thorough 
permeation of granitic materials migmatitic granites have esn formed. The 
amphibolite comprises plagioclase (labradorite) and hornblende with sphene, zoisite 
and iron-ores as accessories. The garnetiferous amphibolites are also observed, In 
some cases amphibolites are found occurring side by side with pyroxene granulites 
and in thin sections the transformation diopi a nOnn erie) shows that the 
amphibolites are due to retrogression of pyroxene-granulite. The meta-dolerites 
occur as lensoid masses consisting of plagioclase and uralitised augite as primary 
constituents together with iron-ores as accessories and show reliet subophitic 
and intergranular textures. 


16. Manganiferous Quartz Rocks of Denderu area, Visakhapatnam District. 


C. N. RAO and S. V. L. RAO, Kharagpur. 


Manganiferous Quartz rocks have been noted two miles south-east of Denderu 
Village (17° 52’, 80° 94’) Viravalli taluq as small bands on the southern 
slopes of the hillocks interbedded with quartzites. Ores form the predominating 
part of the mineral assemblage with quartz, rhodonite, ferriferous enstatite and 
sillimanite as accessories. Microchemical tests, etch reactions and ore microscopic 
studies indicate that the ore minerals consist of psilomelane and vredenbergite. 

These rocks show typical mineral assemblage characteristic of the products of 
high grade metamorphism of arevacecus sediments. ‘The association of manganese 
oxides and silicates with typomorphic mineral like sillimanite and their occurrence 
in the quartzitic bands of the Khondalite series is highly significant in that, part 
of the manganese formations of Visakhapatnam district is essentially similar to 


Gondites of Madhya Pradesh except for the higher imprint of metamorphism of 
the former. : 


17. Occurrence of a Clastic Dyke in the Serampore Colliery, Giridih, Bihar. 


C. NARASIMHA RAO, Kharagpur. 


The occurrance of a clastic d 
stones, about a mile south east of 
86° 17/) has been noted and its det 
in this paper. The main dyke is 
sandstones and is probably a re 
material is made up of coarse b 


coal at the margins, derived obviously from 


yke in a quarry composed of Karharbari sand- 
the Deep pit in the Serampore Colliery (24° 8: 
ailed petrography and petrogenesis are presented 
about 6” in width and rises to 2 feet in the gray 
mnant of an originally larger dyke. The dyke 


18. Progressive Regional Metamor: hi q e . . 
Metamorphic Belt, Singhbhum ism in Argillites in the Asanbani-Ghatsila 


KSHITINDRAMOHAN NAHA, Calcutta. 


In the metmorphic belt from A 


sanbani (86° 19’; 290 
(86° 29°; 22° 34!) zones of progressiy is 


; x 45') to the east of Ghatsila 
€ssive regional meta 


morphism from chlorite to 
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kyanite have been delineated in the mica-schists. ‘The lowest grade rock 
out in the hill-ranges north of Ghatsila, where extremely fine grain a hi n 
and biotite-zone ronse eso The major part of the belt around ee Shan, 
and Ghatsila is occupied by garnet zone rocks, with a small closed aie i, 
þiotite zone near Ghatsila. Staurolite zone rocks occur in a small coed i 
Asanbani, and east and southeast of Ghatsila the intensity reaches upto a 
rade. f 
: The distribution of the metamorphic zones shows a rough concordance with the 
structural plan of the region, with the higher and lower grade rocks occurin’ 
respectively at tectonic culminations and depressions (both in longitudinal a 
transverse sections). The broad, regional outcrop of the garnet zone rocks is due 
to tight, shallow corrugations and low plunge of fold axes, while sharp variation i 
grades occurs in regions with steeper axial plunge and comparatively open folds 
(as, for example, to the southeast of Ghatsila, where biotite to kyanite zones come 
in quick succession). 
Thus the intensity of metamorphism appears to be closely related to the tectonic 

depth in the region. 


19. Age of Pakhals and Sullavais of Warangal District, South India, 


S. M. AHMEDUDDIN, Osmania. 


Study of the elastic behaviour and structural petrology of quartzites from 
Pakhals aud Saudstones from Sullavais, with special reference to their stratigraphical 
horizon is attempted. 

The Pakhals have undergone intense metamorphism and are intruded by 
granites, pegmatites and quartz veins. The Sullavais consisting ofe sandstones and 
grits were not subjected to any appreciable metamorphic influence and are not 
intruded by granites. 

On the basis of the petrofabric work Sandstones and Grits fall under one group 
exhibiting very poor preferred orientation. Quartzites and quartz-schists show very 
good orientation pattern having orthorhombic symmetry. 

The elastic behaviour of quartzites and sandstones is studied by the wedge 
method developed by Dr. Bhagvantam. 

On the basis of elastic and petrofabric data a stratigraphical correlation of the 
Sullavais and Pakhals is made. The Pakhals are shown to be regular tectonites 
With preferred orientation, whereas, the Sullavais have only random orientation and 
Were not subjected to any great tectonic movement. 

These detailed studies prove that the Pakhals are of Dharwar age and not 
the upper bed of Cuddapah age and the Sullavais of Cuddapah age and not the lowest 


beds of the Lower Vindhyan age. 


20. Preliminary Note cn the Microfabric of the Western Part of Singhbhum Shear 
Zone. 


ANIRUDDHA DE, Calcutta. 

Singhbhum shear zone (22° 43/—22° 51! 
85° 45—860 0) show evidences of intense penetrative movement along shear planes 
Containing lineations in a (viz. mineral elongation, slickensiding, striation, ae 
Pebble elongation, etc.) parallel to the direction of dip and yeas i ers ae 
boudinage parallel to b. The phyllites, quartzites, conglomerates, quartz-sc e a 
Arkasani Granophyre are all affected by the shear zone deformation. ‘The fa a 
analyses show a general development of be girdle of c-axes of quartz around the 
direction of penetrative movement a. In strongly deformed rocks the maxima in 
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b or the maxima III are emphasized ; while in rocks showing puckerings in b 2 
incipient tendency to form ac cleft girdle is also seen giving rise to crossed girdles 
intersecting in c. A highly mylonised quartz-schist shows a point maxima at p 
with the development of intermediate maxima II. The Arkasani Granophyre ike. 
wise shows broad be girdle with strongly developed maxima III. fTriaxial Nature 
of the deformation is evidenced by the dimensions of the conglomerate pebbles, 
A correlation between the intensity of deformation and the degree of preferred 
orientation is also attempted. 


21. Orientation of Deformation Lamellae of Quartz from Mahali Marup, Singhbhum 
District, Bihar. 


ANIRUDDHA DE, Calcutta. 


A feldspathic mica schist occurring south of Mohali Marup R.S. (22° 45’—85° 53) 
located on the western continuation of the Singhbhum shear zone shows very well- 
developed deformation lamellae of the quartz grains. Megascopically the rock 
shows elongated feldspar and quartz metacrysts, and striation lineation parallel to 
the direction of penetrative movement a, normal to this direction minor puckering 
in b also occurs. The c-axes of quartz show well-developed maxima III in a broad 
be girdle, the direction of penetrative movement a is the principal girdle axis; more- 
over, due to the development of maxima V, II and feebly developed maxima I there 
is a tendency to form an ac girdle. ‘The deformation lamellae are oriented in two 
intersecting sets. The lamellae 8 axes are coincident with a and b fabric axes. 
The measurements of the angular distance c A LL show a preferred orientation for 
the lamellae to form within 11°—22° of the basal plane, hence they do not correspond 
with any rational crystallographic plane, this can be explained by co-operative slip 
along more than one rational plane as in the case of magnesium metal. ‘The 
cL AcL, values do not show any maxima at 60° but when two sets of lamellae are 
present in one grain the intersection line has an angular distance of 90° or so from 
c-axis of quartz or in other words the lamellae intersect in the basal plane. The 


pattern of the c-axes of quartz and their deformation lamellae show that the strain 
is triaxial. 


22. Geology of the Eastern Part of the Son Valley, with special reference to the 
acid-igneous activity in the Lower Vindhyans. 


V. S. DUBEY and K. K. MISRA, Banaras. 


ae ee es $ cology of the eastern part of the Son Valley neat 
of Lower Vindh an ; ne. to 82°). The beds found in the area are made up 
m eas y r papig the Basal stage, porcellanite and Kheinjua stage. 
E : e Basa stage, there is a bed of fine grained rock containing 

a a pu z and felspar and in which are embedded a large number of angular, 
thas aa the aa A pebbles; upto 4" in diameter, of different rocks. ‘The bed 
aie eee mane tillite and appears to have been formed by glacial 
HO pies a s ratigraphic position similar to the tillite-beds of the Bijawat 
» veing just above the Bijawars. It is overlain by the bed of porcellanite which 


is composed of acid tu 
g ffs. and chemical studies have show! 


pyroclastic rocks, designated as the 
eruptions began just after the 
Palaeozoic in age. Probably the 


porcellanite. These exte 


beginning of the Vindhyan era and is Lower 
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intrusive phase of this activity is represented in the R 


and Siwana granites. ajasthan in the form of Jalore 


(ii) Palaeontology and Palaeobotany. 


23. Microflora and age of rocks from Dharliala Well No. 1 


A. K. GHOSH and A. BOSĘ, Calcutta. 


Six rock-specimens from different depths of Dharliala Well No. ! have been 
examined. The microflora recovered, resemble those recorded from the undisputed 
Cambrian rocks. The age of the rocks analysed, is therefore considered to be 


Cambrian. 


(ili) Mineralogy. 


24. Mineralography of the Rajmahal Volcanic Flows in the vicinity of Simra, 
Santhal Parganas, Bihar 


PRATIP KUMAR MUKERJEE, Howrah. 


The lava flows of basaltic composition, in this region, exhibit absolute uniformity 
in mineral composition and are always made up of plagioclase feldspars, pyroxenes, 
iron ores, primary glass, palagonite, secondary silica, zeolites and calcite, of which 
the first four are primary constituents and the rest, secondary. 

In all cases, the different minerals named above, have been examined under the 
petrological microscope and the compositions of the plagioclases and pyroxenes were 
determined precisely from a determination of their refractive indices and optic axial 
angles. The plagioclases form the phenocrysts and the granules of the groundmass 
and range in composition between An,, to An,, and An,, to Any, respectively. The 
pyroxenes forming the groundmass are generally pigeonites while those forming the 
phenocrysts are augite. ‘The iron ores are generally magnetite and ilmenite. The 
primary glass is of various colours and often contains minute crystals of plagioclase 
and pyroxene. No olivine could be found in any of the rocks of this area. Of the 
secondary constituents, palagonite exhibits a number of colours with corresponding 
variations in the refractive indices. Secondary silica occurs in a variety of forms 
like chalcedony and quartz. Calcite was found to occur in one of the samples only, 
while zeolites, which are most probably chabazite, were found to occur in small 
quantities in some of the specimens. 

: The relative proportions of the 
‘within wide limits and a number of mod 
connection, 


minerals in different samples were variable 
al determinations were made in this 


25. A Note on the Origin of Cummingtonites in the quartzites of Southern Baba- 
budans, Chikmaglur district, Mysore State. 


N. M. MALLIKARJUNAPPA and C. GOPALASWAMY RAO, Bangalore. 


An interesting occurrence of black coloured amphibole later determined Bh 
cummingtonite has been noticed in an outcrop of quartzite situated between / A a 
and 4/18th furlongs stones along Chikmaglur-Narasimharajapura road an Be 

Outhern Bababudans, north-west of Chikmaglur town. The field and sban ie 
Yestigations have shown that the mineral is of secondary origin, having peso gees 
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green hornblende of the adjacent basic traps. The nature of the 


the blue- 5 
ma bable trends of development of the cummingtonite are described 


mineral and the pro 
in this note. 


26. Ore Microscopic Studies of the Magnetite Ores of Dublabera, Singhbhum 
District. 


T. C. BAGCHI and S. V. L. RAO, Kharagpur. 


Magnetite ores usually containing appreciable quantities of Vanadium occur 
in association with the gabbroid rocks near Dublabera (20° 29 : 869 17), 
Singhbhum District. Mineragraphic studies of the opaque mineral constituents of 
rocks and ores have been made and the summary is now presented in this paper, 
The scope of this study has been limited to the identification of mineral assem- 
blage, fabric and its genetic significance. 

The ores are essentially made up by magnetite and ilmenite with haematite, 
rutile, different hydroxide minerals of iron, pyrites, chalcopyrites and covellite as 
accessories. The textures exhibited by ilmenite and magnetite have been classified 
as due to exsolution and segregation processes. In the former type the nucleii appear 
to be structure sensitive and is formed earlier than the segregation textures. Slip 
band intergrowths have also been identified. Secondary replacement and collo- 
form textures are described in detail. 

The exsolution intergrowths observed in pyroxenes and ores and the occurrences 
of coarse pegmatitic gabbros indicate a slow cooling thermal history of the magma. 
The bent and curved felspars, and the slip band intergrowths in ores favour the 
‘late magamatic gravitative accumulation hypothesis’ presented by Bateman to 
account for the formation of these deposits. 


27. Textural Evolution in Kishengarh (Rajasthan) Ilmenites. 


S. RAYCHAUDHURI and SUPRIYA ROY, Calcutta. 


Studies in polished sections of Kishengarh ilmenites have furnished interesting 
textural relationships of ore minerals leading to an understanding of their mode 
of formation. Primary textures include crystallographic intergrowths of ilmenite- 
magnetite and ilmenite-haematite where exsolution lamellae of both magnetite and 
haematite are regularly orientated in the (0001) direction of ilmenite. The haema- 
tite lamellae seem to be of two generations, the first comprising coarse spindle- 
shaped lamellae while those of the second are extremely fine. The extinction of 
ae and the haematite lamellae in them is parallel and simultaneous. ‘The 
ae oo textures recognised are the martitisation of magnetites and the altera- 

o. menite, magnetite, haematite and martite by goethites. Evidently the, 
crystallographic intergrowths originated in falling COATE conditions by 
pE = formed from a schd solution richer in TiO,, but having at the 
PI E e a and Fe,0,. After the magnetite blades exsolved, with 
BOE Tua ie: secca perature progressive unmixing of haematite spindles Pro 
wa dae TES lamellae intergrown till limiting concentration © 
ios, is attributed eS Hie A rae onentation of the exsolved lamellae in ilme 
haematite, ever thied i pe anata in both crystal structures of ilmenite and 
ee ie ee. ee parallel to the base is an O-plane which is share 
ania is BaeOtsl in intergrowth. In magnetite every third and seventh (111) 
P S E which is shared by every third (0001) plane in ilmenite. The 
textures indicate that in ilmenites, Magnetites exsolyed fe be followed 
by haematites of the two successive generati rst only to be fo 

í ions. Later martitisation of these 
magnetites preceded the formation of goethites by subsequent hydration. 
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i ic Studies of tł itani A 
28. Ore Microscop s of the Titaniferous Magnetites of Nausahi, Keonjhar 
District, Orissa. 


SUPRIYA ROY, Calcutta. 


This paper deals with the ore microscopic study of the v 
titaniferous magnetites which occur as lenses within the Anorthosites near Nausahi 
Keonjhar District, Orissa. The ore minerals, identified by optical criteria sia 
reactions and reflecting power, are: Magnetite, Ilmenite, Haematite and Martite 
Goethite, Chalcopyrite and Psendobrookite. In spite of the presence of vanadium 
in these ores no coulsonite could be detected anywhere in the specimens. ‘he 
textural relationships of the ore minerals have been described under two headings : 
Primary and Secondary. The primary textures comprise crystallographic inter- 
growths of magnetic and ilmenite and ilmenite and haematite. ‘These intergrowths 
have originated by unmixing in decreasing temperature condition. Moreover, the 
atomic structure and ionic dimensions are also alike in the cases of the minerals 
involved. In both the intergrowths the members share the oxygen planes which 
lie, in the case of the magnetite in every third and seventh plane parallel to (III) 
and in the case of the ilmenite and haematite, every third plane parallel to (0001). 
In the secondary textures those formed by alteration and replacement are included. 
Martitisation of the magnetites along grain boundary and octahedral plane, hydra- 
tion of magnetite and haematite to goethite.and oxidation of ilmenite to pseudo- 
brookite are included here. The paragenesis of the ore minerals has been drawn 
from oldest to youngest as follows :—Magnetite-Ilmenite intergrowth, Ilmenite- 
Haematite intergrowth, Martite and Pseudobrookite, Goethite. 


anadium bearing 


29. Selection of Diamond Bits for Core Drilling. 
MILAN KUMAR SEN, Calcutta. 


Amongst the various factors in diamond drilling for prospecting, foundation 
testing or subsurface investigation work, the relation between the textural features 
of rocks with the efficiency of diamond bit has been dealt with. y 

Statistical study of the mechanical analysis of the rocks drilled, topetes with 
shape analysis of the grains reveals the important reflection of these cart eae 
on the grade, shape and stone size per carat of the diamonds set in We a wi 
matrix of hardness varying from 5 to 60 (Rockwell ‘C’ scale). The relation a 
the physical properties of the rock forming minerals (i.e. hardn se, ‘one eed 
cleavage, fracture etc.) as well as the bulk characteristics of Meine = Be A. 
and the performance of diamond bit have been noted. Application 3 ie Ait 
niques, and proper use and care of both drills and bits will result in low 
Cost per foot. f 

Efficiency of diamonds as an abrassive medium run 
quality when they are properly applied. The complete range © anek, 65 
can be drilled with maximum efficiency when the complete Tee eat a 
Produced by nature, is available. In practice the range ne cae contriDating 
for one reason or another, limited; and this has been one of the 


to slow development. 


s in proportion to their 
f rock formation 


i district. 
30. Ore-Microscopic Studies of Magnetite near Kudada, Singhbhum dis 


JEE and SUPRIYA ROY, Jadavpur. 


ear Kudada village, (22° 42! : 869 12’) 
Station. The main country rocks are 


BANKIM MUKHER 


Magnetite occurs as isolated deposits 1 
4 miles to the S.S.B. of Tatanagar Railway 
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i S i ith highly alt 

mica-schists and phyllites, but magnetite occurs associated with ghly altered 

ultrabasic igneous rocks and chlorite-schists. 

The ores which are granular to compact, IRAN 

i i the reflected ligh 
olished and studied under E NA Serre T ANEN 
conclusiyely identified by optical characters, etch reactions ae mekasi r ee 
ments by Berek Slit Micro Photometer, under green light. edad ae Mag- 
netite, Ilmenite, Chalcopyrite, Martite and Goethite. Maguetite is the prec ominant 

al and meee in abundance comes Martite and Goethite. Only : few grains 

Be i i i ; in very minute grains and could only 

i rite occurs in very minute g y 

of Ilmenite were found. Chalcopy i s De ee one oy 

be identified under high magnification. Due to its very small peas reflectance 

measurement was not possible. The reflectance percentages for other minerals were 
as follows: Magnetite 20-8, Tlmenite 18, Martite 24, Goethite 17. « 

As for the mineral paragenesis, magnetite was the earliest formed mineral 
together with ilmenite, both showing mutual boundary relation. Martite being an 
oxidised product of magnetite comes next to be followed by goethite, which is a 
hydrated form of magnetite and martite. Chalcopyrite could not be placed any- 
where for its lack of relation with any other mineral, 


sometimes with idiomorphic crystals, 
and several minerals were 
were p 


31. Ore-microscopic Study of the Tungsten-bearing minerals, occurring in the 
neighbourhood of Chandapathar, Bankura district, West Bengal. 


S. DEB, Jadavpur. 


Tungstan-bearing minerals occur in the neighbourhood of Chandapathar 
(202 15/:86° 45/) in the Bankura District of West Bengal. The place is situated 
at a distance of about 35 miles from Jhargram and 25 miles from Gidni on the 
Caleutta-Bombay line, via Nagpur, of the South Eastern Railway. 

The tungsten-bearing minerals occur in the quartz veins or reefs in the phyl- 
litic and quartzitic country rocks belonging to the Archaean metamorphics, the 
characteristic geological formations of North Bankura and North-West Midnapore 
Districts of West Bengal. The thickness of the quartz veins varies between 4 to 
6 ft. 

Tungsten minerals are intimately intermixed with quartz but though the 
mineralization seems to be sporadic there are several areas where a rich concen- 
tration of ore-minerals can be noticed, but these occurrences are rare. Sufficient 
quantity of ore can be recovered from the eluvial deposits accumulated at the foot 
of the reefs. 

Several samples were collected and polished sections were prepared. When 
examined under a mineralight lamp, emitting ultra-violet light, two different 
minerals were detected. Bright fluorescence was observed TA the irregular 
frm the main Balk of aie et Vollamite (e, Mn) WO, whieh 
see ore-minerals, does not show any appreciable 
Along with Scheel; pace Vey part of the specimens examined. 

g „>cheelite, there are high-reflecting iron-bearing minerals agnetite— 
martite, which shows zoning and altered appearance “ine ee ee Pisce 
only in the Scheelite bands replacing Wolframite, Refi i a eE ae 
ore-minerals were determined by a Berek-Slit-Ph aa aaa 

The following readings wer i 3 p 

e obtained :— 
(1) Wolframite—17. (2) Scheelite—13:2. 


. $ 3) Marite— 
The microscopic examination (O) Marite 23: 


of these ore-minerals has revealed that the 
asomatic type of Lindgreen. Wolframite being 
eral formed first near the contact metamorphic 
Scheelite and iron-bearing minerals were formed 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


T 


S ATO 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
Section V : Geology and Geography 183 


ds replacing the Wolframite as linear bands and sometimes in isolated 
afterware>» 


patches. 


(iv) Petrology. 


2, The Ultrabasic Rocks of Kudada, Singhbhum district. 
32. 


DIPAKKUMAR RAY, Calcutta. 


Numerous petrological variations have been observed in the metamorphosed 
ultrabasic rocks of the Iron Ore Stage, occurring in the Dhoka Hills (86° 12’ 30” E; 
990 42/30” N). The variations are from massive Tremolite-Actinolite-Chlorite rocks 


to Actinolite-tremolite schists with replacement quartzites and quartz-microcline 


veins. 

Important mineralogical transformations are the evolution of the Antigorite- 
Penninites from the Olivines, and through intermediate amphiboles from the 
Pyroxenes and ‘lalc-Limonite from the green Chiorites. 


Pseudomorphous replacements, poikilitic relicts, general absence of schistosity, 
presence of cataclastic textures and puckered schistosity in a few spots and a 
schistosity in ferro-magnesiam minerals in the replacement quartzites are the chief 
textural and structural features. 


The ultrabasic rocks were slowly injected along thrust planes of the Singhbhum 
Thrust. The subsequent regional metamorphism transformed them into a green 
schist facies assemblage. ‘ihe necessary aqueous solutions were due to compaction 
and compression of the pelitic sediments of the Iron Ore series. The effects of the 
late- and post-kinematic granitic emanations are manifest only in the sporadic phlogo- 
pitisation and silicification of the already metamorphosed ultrabasics. ‘These events 
are important links in the history of the geosyncline that gave birth to the Iron Ore 
series. 


33. A Petrological Note on the Metamorphites around Sonapahar in Khasi Hills, 
Assam. 


ANIL KRISHNA BANERJEB, Gauhati. 


The sillimanite-corundum bearing rocks have earlier been reported from the 
ee pie of Khasi Hills, Assam. The analysis of the trend of petrological 
ae i A the associated metamorphites and their relationship with the granite- 
Ga a ae area, hitherto lacking any serious consideration, constitute the chief 
sillimanite a Paper. The associated cordierite-biotite-sillimanite gneiss, quartz- 
a A and sillimanite-corundum rocks are regarded as compositional 
tere alee ae same aluminous sedimentary formation. Associated with this group 
Res ate occur several bands of epidioritic rocks. Both these CO ERE of rocks 
genesis Pea e ion ror having suffered polymetamorphism. Their mineral para- 
of the ae transition from granulite facies to cordierite-anthophyllite subfacies 
regional H aS facies. This regressive character has been related with the 
Pyrite, nee lisation of the area, Concentration of bunches of topaz, nodules of 
Plagioclase ep aae etc., in the sillimanite deposits, gradual acidification of 
With granite- imgress of Quartz and microcline in mictamonphites towards the contact 
Stanite-gneiss ang are indications of granitic influx. The ptygmatic folding of 
Veins in a aa pegmatite veins suggest strong plaste deformation. Sillimanite 
Shear or fract um are thought to be recrystallised products along local planes of 
ure under metasomatic process. 


Non 
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34. On the Soda-granite, South-East of Tatanagar, Singhbhum District, Bihar. 


A. K. BANERJI, Calcutta. 


The soda-granite lying south-east of Tatanagar (22° Tee ae NS 86° 11’-86° 15’ E) 
has been studied. From mineralogical, textural and structural considerations the 
following sequence of events appear to have resulted in the evolution of the soda- 
granite :— ‘ 

(a) The geosynclinal sediments in this region were folded due to tectonic com- 
pression directed from the north to the south. The rocks became ‘soft? 
and recrystallised completely giving rise to schistosity and a prominent 
a-mineral lineation accompanied by minor puckers and crenulations in 
both “a”? and “b”? directions essentially due to closely spaced inter- 
planar slipping. At the close of this episode the rocks started to become 
rigid. 

(b) Sometime later, when movements almost ceased, a ‘front’ of Na-Si meta- 
somatism was employed in the region now occupied by the soda-granite, 
That the soda-granite has evolved by the replacement of pre-existing 
schists is indicated by the relics of schistosity in it, the development 
of pseudo-cataclastic, myrmekitic and micrographic textures, and other 
changes in mineralogical composition etc. Concomitantly with the above 
event a ‘front’ of K-Fe-Mg-Al appears to have moved ahead giving 
rise to garnet, staurolite, kyanite bearing oligoclase-muscovite-biotite 
schists to the north and albite-sericite-chlorite phyllites to the south 
of the soda granite according to the prevailing metamorphic conditions 
in the two regions during metasomatism. ‘The lineations described 
under (a) above were disturbed in the soda-granite during metasomatism. 


(c) Much later the rocks became more or less ‘rigid’ and moyed as plates 
giving rise to striation lineation on certain planes. ‘Ihe soda-granite, 
the schists, and the phyllites were equally affected, 


It has not been possible to be certain about the source or cause of emplacement 
of the Na-Si metasomatic front at this stage of the investigation but the suggestion 
that the soda-granite may be the graphic end of a normal granite may be ruled 
out. Further investigations will, it is hoped, throw more light on the exact rela- 


tionships between metamorphic and metasomatic episodes on the one hand and 
tectonic events on the other in this region. k 


35. The modal composition of a granite pluton in north-western Bhandara, M.P. 


V. VENKATESH, Calcutta. 


measuring two miles in diameter 
studied in some detail. Twenty- 


: reen 0-5 and 2:0 mm. A minimum 
er section at 0-5 mm. intervals, using the point 


difference of 18% of the mineral for th 
obtained from two thin sections cut fr, 


of 30%). Hence, these modes are ir the Purpose of showj n 
í Howing any 


the pluton, However, the 


together with the range, represents an average 
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position of the granite : quartz: 31-4 (23:8-38:3), potash feldspar : 33-0 (26:1-49-6), 

: 27:6 (16-7-35°8), muscovite: 5:5 (0-10:6), biotite: 2-5 (0-9-8). 

& it is concluded that several modal analyses are necessary for petrological inter- 
retation, especially in coarse grained rocks where single modes are not sufficiently 
representative. Data regarding the area covered in thin section, number of thin 
sections used, traverse interval and grain size of rocks are important and should 


accompany a -mode. 


36. Olivine metadolerites of hortonolite ferrogabbro composition from Dubhi 
Tahsil, Mirzapur District, U.P. and Palamau District, Bihar. 


M. V. N. MURTHY, Calcutta. 


Jron-rich olivine metadolerites occurring as sheets interbanded within the 
crystalline complex in Dudhi tahsil, Mirzapur district, U.P. and the adjoining 
Palamau district, Bihar have olivines of the hortonolite group (Fa,,-Fa,,) and are 
therefore classifiable as hortonolite ferrogabbros, described originally from 
Skaergaard, Greenland, by Wager and Deer according to whom, ferrogabbros must 
contain olivines with more than fifty molecular percentage of fayalite. Petrological 
$ studies suggest that the metamorphism of the dolerites has not seriously altered 
their composition and hence the comparison is justified. In Skaergaard, the ferro- 
gabbros are produced by ‘strong fractionation’ after the emplacement of the normal 
basic magma. The rocks studied by the writer are, however, hypabyssal sheets 
which suggests that magma of ferrogabbroic composition can be produced even at 
depth. 


| 37. Petrological and Thermal Studies of some Bauxite samples from Mewasa, 
| Bombay State. 


SYAMADAS BANERJEE, Calcutta. 


Physical, chemical and microscopical studies of some bauxite samples from 

Mewasa, Jamnagar, Bombay State, reveal the predominant presence of gibbsite. 

Other minor mineral constituents are kaolinite, rutile, ilmenite, magnetite, haematite 

a rite. Gibbsite (av. RI=1:579, ZA\C=229; low biref: elongation +) is 

the ae ae laths and plates or as cryptocrystalline aggregates forming mostly 

Gest a 1e pisolites, fringed by brown and reddish ferruginous clayey matter. 

E ee e Bac reddish earthy materials form the matrix. In one sample con- | 

3 cepa ount (normative proportion 22-23%) of calcite is present as veins and | 

ees ines o Differential thermal analyses of these samples show endo- 

gibbsite fo. a D 320°C, 340°C and 800°C respectively, indicating the presence of 

are ier sx ee : st two and carbonates for the last one. All these bauxite samples 

in silica ae. ee eon eet (42-40%) and some are rich in alumina (760%) and low 

manufacturia ess) and iron ( 42-40%). These may be suitable for aluminium 
& and refractory purposes. 


F 


ad 


38. O ne 
n the Precision of Modal analysis of Rocks. 


AJIT KUMAR SAHA, Calcutta. 


dolerite gogo tte large thin sections cut at random from a single specimen of 
aS Well ae S om Kakarapar, Gujarat, were determined by the point-count method 
times aa a Ollars? integrating stage. One of the sections was analysed eight 

nd the other two twice each by both the methods. Using. the techni- 
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been found that the random errors for | 


the two methods are essentially the same and poes there iS AG E a 6 
between the two methods. One of the thin sections showed on ee es 

from the other two, as regards properties of most of the OAS lea sence 

an average, the variations between the thin sectious ame a Fee e mee 3 
constituent. It is suggested therefore that for SEEMS pea a on j aa 

an apparently ‘homogeneous’ rock, at least three or four ie aie $ ms 

analysed. For rocks with visible dimensional orientation, mene grain-size 

banded structure, a large number of sections should be analysed. 


ques of variance analysis and t-tests, it has 


39. Petrology of the Archaeans around Muri, Ranchi District, Bihar. 


NIRANJAN DEB CHATTERJEE, Calcutta. 


An interesting assemblage of Archaean metamorphics and granites around Muri, 
Ranchi dist., Bihar, has been studied in some detail over an area of 55 sq. miles. 
‘The area is represented in the Survey of India Topo Sheet No. 73E /15 and © bounded 
by 23° 20 N to 23° 28’ N latitudes and 85° 47’ 30” E to 85° 52’ E longitudes. Excepting 
for a small part of it, the area was so far unmapped. 

The rock types include highly metamorphosed calc-silicates, now represented by 
diopside and tremolite bearing gneisses (always devoid of free calcite), peli-psammitic 
schists now represented by micaceous quartz-schists with rare sillimanite-kyanite 
bearing types; while the basic assemblages include bands and dyke-form bodies of 
amphibolites and hornblende-schists which are believed to be of igneous parentage. 
A thin band of granite-gneiss showing perfect structural homogeneity with the meta- 

l morphics occur to the north. This has been traversed by a series of east-west trending 
: highly dipping reverse-faults. 

i An imposing width of Porphyritic Granite has also been studied. It shows primary 
flow-structures. The foliation and lineation in this granite are not in harmony with 
those in the metamorphics. 


| The metamorphics show folding of foliation planes to compressed high dipping 
| isoclines pitching low to the east and these folds have a distinct tendency to open 
$ out into doubly pitching anticlines and synclines to the north. ‘ibe Porphyritic 


granite has intruded this superstructure late to post-kinematically more or less 
following the structural planes in the metamorphics. 

The metamorphics can be referred to the Staurolite-Kyanite and Sillimanite- 
Muscovite sub-facies of the Amphibolite facies. In the zone of dislocation, local 
phyllonitisation of the sillimanite-schist with concomitant diapthoresis has been 
noted. Among other effects of this dislocations are local development of a lineation 
and bc girdle with relict small-circle incomplete ac girdle in the quartz-fabric 
respectively set against regionally developed b lineation and ac girdle 


40. A note on the Quartz bearin iti 
g Anorthositi c Paned 
Singhbhum, Bihar. ositic Rocks of Dublabera, District 


T. C. BAGCHI, Kharagpur. 


y Boe tepe deals in brief with the petrology and genesis of quartz—anorthosite 

ublabera in Singhbhum Dist., Bihar. The anorthosite occurs as patches in the 
gabbro often grading imperceptibly into it. The rock E eae is a 
felspar, an earlier sassuritised plagioclase (Ab,, An., to Ab An ee pat A 
The pyroxenes include hypersthene of the a r ae 


lamellar type. Quartz is i i 
è i : Ae 7 ype. Quartz is invariably 
pr sent and interstitial. Often concentration of feromagnesian minerals at places 
has given rise to mottled anorthosite. ger Soe Oe 
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-. shown that during differentiation of gabbroidal magma separation of the 

It is ed fraction resulted in the formation of anorthosite. Crystals of pyroxene 

early eae magma and have given rise to mottled anorthosite. Late stage hydro- 

settled 10 olution has formed the albite. It is likely that some quartz has been due 

E ition of quartz rich sediments by the magma but a part of it is later and 
to a 


perhaps deuteric. 3 


On a Lamprophyre Dyke in the Granitic Complex near Gumla, Ranchi District, 
Bihar. 


Al. 


TUHIN KUMAR DUTTA, Kharagpur. 


-The paper records the occurrence of an isolated dyke-like lamprophyric rock in 
the granite-gneisses near Gumla (23° 2! 30” : 84° 32’ 40”). The outcrop trends N 85° Ę 
with a width varying from 10 to 15 feet. The dyke is a dense, melanocratic, fine- 
erained lamprophyre rock which has been cut across by quartzo-felspathic veins. 
It has been granitized at places imparting a coarse-grained texture at the contact. 

Microscopic examination reveals that the rock is one of hypidiomorphic and 
porphyritic texture and that it falls within the group of dioritic lamprophyres. It is 
essentially a biotite-augite-hornblende rock containing both plagioclase and orthoclase, 
with phenocrysts of augite and plagioclase felspar (oligoclase) in a groundmass of 
felspar and biotite with quartz, apatite and iron ore as accessories. Thus the rock 
may preferably be named as Augite-kersantite. 

The sequence of crystallization, as inferred from thin section study of the rock, 
indicates that the ore was the first member to crystallize out, followed by pyroxene, 
biotite, apatite, felspar, and last of all, quartz. This sequence differs from that of 
Johannsen (1937) in the fact that the apatite occurring in this dyke rock crystallized 
later than pyroxene. 

During regional metamorphism and metasomatism felspathization of the lampro- 
phyre has taken place which is evident from abundance of biotite along the lampro- 
phyre-granite-contact zone and gradual increase of felspar in the granitized part of 
the lamprophyre. Bigger and prominent crystals of biotite at the contact developed 
due to recrystallization, which was perhaps aided by the presence of alkaline 
Solution during metasomatism. 


42. A preliminary note on the petrography of Quartz-porphyry and related rocks 
near Nabinagar, Gaya district, Bihar. 


R. C. MISHRA, Patna. 


Whe Paper deals with microscopic investigations of the rock collected from the 
te The rock was first reported by Medlicott in 1863-64 named as Trappoid and 
Bee hace as Porphyritic Rhyolite by E. Vredenburgh. The microscopic studies 
cone puno reveal that they are quartz porphyry rocks with characteristic 
matrix ue texture with large phenocrysts of quartz and felspar set in fine grained 
Tts “cies partly of quartz and felspar and partly of microcrystalline mass. 
a ition in the field with porcellanite of the Semri series as noted by the 

T Is of intrussive nature in sill like form. Microscopically the porcellanites 


Poss; i i ; 
Be ss the same minerals as possessed by quartz porphyry rocks but they differ 
yY in grain size. } 


43. T 
= e: SNIS 
xtural Peculiarities of the Arkasani Granophyre. 


P. P. AGRAWAL, Patna. 
I 


i n thi 
Phyrj > pa 


ni Per the author has studied ths textural variation of Arkasani Grano- 
asses 


» around Kharsawan village in the Singhbhum district. A wide variation 
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of the implication textures—cuneiform, myrmekitic, Lae SS ae and 
feathery types to wholly metamorphic poikiloblastic and g oP EEE Ly z E textures 
of the Arkasani masses are not due to eutectic crystallisation E ee a as a result 
of secondary processes. The implication texture 1s due to FERS a aa cate 
sation of the pre-existing quartz and alkali felspars aided by arenes ee lev pee 
of the albite porphyroblasts in the solid rock. The albite porp ayro blasts in the solid 
rock have grown metasomatically at the same tıme while the stress was in progress. 


44, Petrography of the Basic Rocks of the Auranga—Koel Valley, Palamau, Bihar. 
RAGHUJI VERMA, Ranchi. 


The occurrence of a large area of basic rock in the Auranga-Koel Valley in the 
district of Palamau, has been reported by Rode and the present author (1947). 
Detailed microscopic study of these rocks has revealed a wide variation in Mineral 
composition. The primary constituents of these rocks are plagioclase, pyroxenes, 
amphiboles and olivine. Among the ferro-magnesian minerals, olivine, pyroxene and 
hornblende show interesting structures. In some of the sections olivine shows marked 
reaction rims. The inner rim, the one immediately surrounding the olivine is 
generally a colourless mineral with high birefringence—a pyroxene. The outer rim 
composed of a fibrous material with greenish colour is pleochroic—hornblende. ‘The 
following types of basic rocks have been recognised by the author in this area 
bounded by longitudes 84-0’ and 84:15’E and latitudes 23-50’ and 24-5'N (Topo 
sheet 73 A/1) :— 

Hornblende Gabbro. 

Hornblende Norite. 

Hornblende-Biotite Norite. 
Hornblende-Garnet Gabbro. 
Hornblende-Olivine-Hypersthene Gabbro. 


POD 


45. A Note on the Petrography of the Lamprophyres from near Sadariadih, Jharia 
Coalfield, 


D. LAHIRI, Calcutta. 


Specimens of lamprophyre dykes and sills were collected from near the village 
Sadariadih (Long. 86° 11’ 40” - 


: Lat. 23° 45’ 45”) in Jharia Coalfield. The rocks are 
very much weathered, looking like sandstone in hand specimens. These are very 
tough, reddish brown to dark grey in colour, sometimes amygdaloidal with cavities 
filled up with carbonates, flakes of lustrous bronze coloured biotites are embedded 
in the saccharoidal groundmass. The rocks have an average specific gravity of 2-7. 

Microscopically, the rocks show porphyritic texture having phenocrysts of 
altered olivine, corroded and chloritized biotite in a fine grained groundmass 
consisting of altered feldspar laths and euhedral microphenocrysts of leucite Usual 
accessories like apatite, granules of euhedral ilmenite and rutile are donnen 
Important secondary minerals include dolomite (as determined on the Unive sal 
Stage), interstitial quartz, and patches of chlorite Tien ae 

As the feldspar cannot be definitely identifi 
be best named biotite-lamprophyres. 


ed due to alteration, the rocks can 


46. Petrology of the sedimenta: i 
nen ry metamorphites around Kushtanr, Manbhum 


AMALENDU ROY BARMAN, Calcutta. 


The area lying between 23°20'23926/30” Aas 
Manbhum, Bihar, is an Archaean t and 86°24'30"— 86°32’ in the district of 


errain composed of sedimentary metamorphites, 
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omposite gneisses, granodiorites, aplo-granites, granite-gneisses and porphyritic 
c 


granites. 


The sedimentary metamorphites comprise (1) Sillimanite gneisses and psam- 


s+. schists, the common assemblage being sillimanite-almandine-biotite (musco- 
mitic nartz-potash feldspar-plagioclase, with epidote, graphite, chlorite, apatite etc. 
page orics and (2) calc-silicates and associated para-amphibolites consisting of 
de (Nm = 1-686 ZAC 36°) gradually varying to hedenbergite (Nm =1-718, 
ZAC 47°), garnet, plagioclase (andesine to labradorite) hornblende, quartz and 
phlogopite with minor amount of sphene, graphite, epidote-zoisite etc. 

The imperceptible passage of the calc-silicates to the amphibolites gives an 
ynequivocal evidence of the sedimentary origin of the amphibolites. The granite- 
gneisses are structurally conformable with the sedimentary metamorphites and 
exhibit intimate association with them. 

Towards granite, the calc-silicate rocks show gradual variation in the per- 
centages of quartz and potash feldspar with simultaneous acidification of the 
plagioclases (An,,-An,,). The psammo-pelitic rocks are, similarly, impoverished of 
sillimanite concomitant with the increase in the proportion of microcline, biotite, 
muscovite and quartz in the vicinity of the granite. The above changes can be 
traced along with the exposures in all the three dimensions. 


47, Petrochemistry of the Rajmahal Traps, Santhal Parganas,, Bihar. 


SUBHENDUKUMAR BAKSI, Calcutta. 


Chemical analyses of three specimens from the lower, middle and upper 
portions of a particular flow in Dharampur area (24° 47N : 87° 32! 44” E) show the 
following average composition :—SiO,—50:03%, Al,O,—14:10%, Fe,O,—3:08%, FeO— 
9:24%, MgO—5-79%, CaO—9-55%, Na,O—2-88%, K,O—1-:01%, H,O (+)—2:33%, 
Ti0,—1:99%. All the three analyses indicate that the rocks can be safely rele- 
gated to Washington’s Plateau basalts, particularly on the basis of high ferrous-iron 
content, together with other characters. These compare well with the analyses of 
the Deccan traps, and with those of the basalts from Oregon, New Jersey and 
Patagonia. In the flow, norm composition varies slightly from the base upwards. 
Olivine is absent in all the norms. Quartz is present in the norms but is absent in 
the modes. A correlation with the glass content of the specimens analysed shows 
that normative quartz is higher in the glassy varieties, i.e. in the lower and the 
Upper part of the flow. This association perhaps suggests that silica was concen- 
trated in the residual liquids now represented by glass. The normative minerals in 
the rock from the lower part of the flow show marked differences in amount from 
the other two rocks, and this is perhaps due to the presence of microlites and 
uncrystallized components in the glass. 


48, Anorthosites, Khondalites and Granitoid gneisses of Kalahandi District, Orissa. 


S. C. CHATTERJEE, Patna. 


m occurrence of anorthosite near Turkel in the former Kalahandi State was 
as Pr by Dr. T. L. Walker in 1902. No further work was done on this area 
Sie en. The author has recently studied the area and has made an extensive 
aii OR of different varieties of the anorthosite and the associated khondalites 
od gneiss which are characterized by large feldspar porphyroblasts. The 
an ites have been feldspathized in this area and show the presence of rhombic 
a as in the gneiss which indicate that the granitoid gneisses have been 
of the a ya more intense granitization and feldspathization. The different varieties 
morthosites have been described with the optical data of their constituents. 


TI—25 
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49. Fibrolite (Sillimanite) in the migmatites of Tilatanr near Tetulmari (E. Ry.), 
Jharia Coalfield, Bihar. 


M. S. SADASHIVAIAH, Dhanbad. 


The metamorphic terrain around the Jharia Coalfield, of which Hee area is 
a part, is composed of the metamorphic rocks of Nes ace w aes during the 
post-Dharwar times were subjected to an injection metamorp as 1e Dharwar 
metamorphic rocks of the injection complex show a E c Seah phism, 
One important feature shown by the pelitic and semi-pelitic rocks A in the 
migmatitic complex round about Tilatanr village is the ieee 2 fibrolite 
(sillimanite). Fibrolite occurs not only in the pelitic and semi-pelitic Hie s but also 
in the numerous leucocratic veins which traverse these rocks. Fibrolite occurs in 
the pelitic and semi-pelitic rocks, as needles, tufts, mats, knots and faserkiesel 
or quartz-sillimanites. The field and petrological evidence shows that the mineral 
fibrolite has no bearing with the conditions of regional metamorphism but it was 
formed as a result of metasomatic activity (alumina metasomatism) after the felds- 
pathisation of the host rocks of the injection complex, when the energy level of 
the injection metamorphism was on the decline. Its formation was aided by the 
pegmatitic solutions rich in alumina, silica and boron which traversed the host 
rocks. Therefore, in the Tilatanr area the fibrolite is not an indicator of the grade 
of metamorphism. Evidences are given in the paper in favour of the above con- 
clusion. ° 


50. Basic intrusions around Ankola and Gokarn area, District North Kanara, 
Bombay State. 


R. V. JOSHI and Y. V. DESHPANDE, Dharwar. 


A large number of basic dykes traverse the granite 
have varying trends but approximately fall in three groups, viz., dykes having 
strikes: (a) 55°-70° (12) ; (b) 110°-120° (7); and (c) 170°-185° (5). In almost all 
the dykes, pyroxene has been partly or wholly altered into fibrous or compact 
amphibole. Two of them show distinct foliation. Texturally the rocks appear to be 
gabbroid or medium grained dolerites (meta-gabbros, meta-dolerites). Only in four 
dykes which are fine grained, pyroxene does not show any alteration. 


“gneiss of this area. They 


i: en on the origin of Magnetite Deposits of Gore Pahar in Palamau District, 
ihar. 


S. N. WAKHALOO, Patna, 


origin. In that hillock Pre-Cambri 
dyke which has possibly brought ab 


e intruded by a dolerite 
with magnetite. The tremolite schists 


sation and enriched them 


x appearance. A 


analysed chemically 


has been 
element in unusual] 


The occurrence of this 
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1 solutions emanating from the residual basic magma which gave rise to 
a jntrusiou. The ore has possibly originated contemporaneously with the 
f the original sediments of dolomitic composition. The path of the ore 
been controlled by the lineation and jointing in the tremolite schists. 


th 
dolerite 
teration © 
solutions have 


al 


2. The Gneissic Rocks around Gorabari, Bankura District. 


5 
PRASENJIT SAHA, Calcutta. 


An area of approximately ten square miles of gneissic rocks just north of the 
village Gorabari, Bankura Dist. has been studied in detail by the author. These 
rocks belong to the Chotanagpur granite gneiss. From petrological, mineralogical 
and chemical studies of these rocks, discussed in this paper, the author concludes 
that these rocks are not strictly magmatic in origin, and moreover, more than one 
phase of intrusion of granitic and hydrothermal liquids into the pelitic schists is 
indicated. Studies on the sequence of mineral formation, perthites, myrmekites, 
micrographic intergrowths, etc., help to establish the sequence of the different 


phases of intrusion. Some suggestions have been put forward to explain the 


different phases of intrusion. The conclusions are only tentative, since intensive 
work on the structure of the gneissic rock is needed, which the author intends to 
carry out in future. 


53. On the Rhyolitic Conglomerates of East Bhandara, Madhya Pradesh. 


S. N. SARKAR, Kharagpur. 


The rocks interpreted as ‘“‘recrushed and conglomerated mylonites” by the 
previous worker have been proved by the present author to be undoubted rhyolitic 
conglomerates of sedimentary origin, consisting of boulders, cobbles and pebbles 
of variously coloured rhyolites (<90%), trachites, andesites, with minor amounts 
of granites, granophyres, granite-gneisses, vein quartz, quartzites, siltstones, cherts 
etc., in a finer grained heterogenous matrix. Generally the degree of roundness 
of pebbles etc., is good to fair with local increase in angularity. The larger cobbles 
are usually better rounded than the smaller ones and finer matrix material. The 
sorting is commonly poor with high range of sizes, e.g., from a fraction of an 
inch to 3 feet across; and the mean size in general is less than one-tenth of the 
maximum size. The pebbles and cobbles of rhyolites with planar and/or swirling 
flow layers occur rather haphazardly with those of the massive rhyolites and other 
Tock types. The ratio of the porphyritic to non-porphyritic rhyolites among the 
Pebbles and boulders varies from place to place, but regionally those of the porphy- 
utc type predominate on the west and of the non-porphyritic type on the east 
a north-east. These conglomerates unconformably overlie the porphyritic rhy olites, 
ee as closely folded synclinal outliers in the latter. By comparing the flow 
oe $ and sedimentary bedding, the younger rhyolitic flows are found to be nearly 

Ormable to the underlying Rhyolitic Conglomerates. 


5 
4. The Hypabyssal Diorites and Diorite Porphyries of East Bhandara and Western 
Drug, Madhya Pradesh. 


S. N. SARKAR and BARUN SENGUPTA, Kharagpur. 


T 5 SR 
ea rocks previously recorded as “‘greenstones”? have been found to be dioritic 
Ophitic a Consisting mainly of andesine, augite and their alteration products with 


to intergranular texture, The diorite porphyries have phenocrysts of 
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plagioclase in a much finer grained matrix, These dykes gud ae exhibit 
marginal chilling with coarser central parts, whereas the narrower ones Tay 
be chilled throughout due to rapid cooling. The average grain size usua y 
increases with the increasing thickness of the body. All intermediate gaess ar 
‘recognisable between the coarse dioritic rocks on the one end and the 9p 1anatic 
andesites on the other; and from the field relations, mineral composition and 
texture, the dioritic rocks appear to be undoubted hypabyssal cquivelenis of the 
associated andesites. Occasionally in the lower parts of certain sills inae are 
impersistent layers of coarse pyroxenite or peridotite which grade upya into 
coarse diorite by the increase of plagioclase and corresponding decrease g mafic 
minerals, and are probably formed by gravitative crystal atts am a Honiy cool- 
ing magma. The amygdales, when present, are usually concentrated towards the 
upper parts of the sills. 

Mainly two groups of dioritic roc 
most of the diorite porphyries, may 
tion which is later than the rhyolites an 
group with the younger Middle and Upper An 
and microscopical features are discussed. 


ks have been recognised. One group, including 
be correlated with the Lower Andesite forma- 
d older than the granites, and the other 
desite formations. Interesting field 


54A. Dyke Rocks in Portuguese Goa. 
K. V. KELKAR and P. D. DHEPE, Poona. 


Of 22 dyke rocks that the authors came across in Goa (Lats. 14° 53/—15° 44', 
Longs. 73° 45-749 26) seventeen were found to be Newer Dolerites and five Deccan 
trap dolerites. 

Of the Newer Dolerites sıx are dolerites with labradorite, monoclinic pyroxene 
and quartz usually in the form of micropegmatite; eight are olivine and olivine- 
hypersthene-gabbros. One is a dyke basalt. The monoclinic pyroxene in all these 
rocks has a moderate axial angle (+2V=30° to 48° and subordinate amounts of 
grains with +2V less than 30°) and the plane of optic axes is the plane of symmetry. 
The pyroxene in all the rocks has been more or less uralitised with the production 
of secondary hornblende and traces of biotite, both of which contain a few minute 
inclusions surrounded by feeble pleochroic haloes (radius nearly 0:02825 mm. in 
hornblende; 0-03375 mm. in biotite); rocks of two of the dykes have been converted 
into epidiorites. 

The Deccan trap dolerites consist of small phenocrysts of labradorite set in a 
groundmass of labradorite, monoclinic pyroxene of usual variety, titaniferous iron 
ore, small amounts of glass (usually changed to brown or green palagonite) and a 
few grains of olivine, Fresh olivine is rarely found, the mineral being usually 
represented by pseudomorphs consisting of palagonite, delessite or iddingsite. 


(v) Economic Geology. 


55. On the source of the Panna Diamonds and the Nature of the Majhgawan Plug. 


F. AHMAD, Calcutta, 


Panna Diamond Mines have attracted considerable attention in recent years and 
the opinion, nearly unanimously, favours a volcanic origin for the Majhgawan plug. 
This paper describes this plug in some detail and discusses the theories of its 
origin. 

The author draws attefition to several features which are incompatible with 
the current hypothesis that it is a ‘plug’, ‘neck’ or ‘pipe’. ‘Thus ne oints out 
that the presence of uniformly small size of inclusions in the e uiclate is diff- 
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zplain. The hypothesis that the inclusions were picked up by the rising 

o È ae seem to explain several of the features observed by the field geologists 

e exposure. The author also compares Majhgawan with similar occurrences 

nd finds that they differ materially, nor is there any similarity with any 
pical extinct volcano. 

planation, it is pointed out, is, in certain respects, self contradictory. 

yigin and source of diamonds, the occasionally fresh conditions of the olivine 

The p the presence of ‘shaly band’ in the -core, the absence of contemporaneous 

ier distinct erosion surface on the horizon all go against the generally held 


Ginor’s eX 


Java oF ‘ Pe Heme Hark : x Eo EEs 
ii „pothesis. The absence of granite inclusions in the plug or of ‘kimberlite’ inclu- 
ee in the sedimentary conglomerate is considered to be inexplicable. Mathur’s 


jon of repeated volcanic activity only multiplies the difficulty of explaining 
ence of extrusive lavas, and is inadmissible on other counts. The possibility 
e of other similar plugs, now concealed, is discussed and it is pointed 
out there is practically no area where they could exist. Khedkar and Deshpande’s 
opinion that it is an ultra-basic intrusive rock has ‘no basis and no evidence to 
support it. It is, moreover, pointed out that the diamonds in the conglomerates 
pear all the impress of deep seated origin, and this significant piece of evidence 
has, unfortunately, not been taken into account by previous authors. ; 

The present writer, therefore, considers that what has been described as a basic 
rock could be greywacke. The drainage at the time was from the north and the 
west and the diamonds, as had been pointed out by Vredenburg, had their source 
in that region. A glacial agency is, very difâdently, invoked to explain the 
observed features. 

In conclusion, the author asks for more detailed work and drilling in the area. 


suggest 
the abs 
of the existenc 


56. On the occurrence of chromite near Pauni, Bhandara District. 
M. G. PAITHANKAR, Jabalpore. 


During the systematic geological investigation of the area around Pauni 
(20° 47’: 79° 38’), Bhandara district, an occurrence of chromite about six furlongs 


"NAW. of the town has been located. This is the first recorded occurrence of chromite 
-in Madhya Pradesh. 


The area is mainly occupied by the Archaean rocks belonging to the Sakoli 
series. The rock formations found in the area are muscovite-chlorite-gneiss, quart- 
rites, phyllites, hornblende-schist, chromite, tale-schist, talc-chlorite-schist, chlorite- 
albite-zoisite-schist, tremolite-chlorite-schist and pegmatite. General strike is E.N.E.- 
W.S.W. to B.-W. with high dips towards N.N.W. to north. The talc-chlorite-schist 
and allied rocks show an intimate relationship in the field with hornblende-schist, 
all of which seem to represent metamorphosed ultrabasic and basic igneous rocks’ 
pended into the Sakoli series. The outcrops of chromite are seen in patches for 
et a mile. The ore occurs massively, and is traversed by small veins of talc 
ut in places float ore is also found. 
one section the ore is found to be highly fractured and the cracks are 
Cleve d by veins of talc and chlorite. A few grains with pyroxenic form and 

age are also seen. The talc-schist and allied rocks also reveal under the 


mic 7 S ; 
m cre the presence of a few mineral grains with pyroxenic cleavage and out- 


57. 
Occurrence of Tin and Tungsten around Chakrabanda, Gaya District, Bihar. 


S. N. P.. SRIVASTAVA, Calcutta. 


84° a Paper deals with ‘the geology of the area around Chakrabanda (24° 30°: 
im the Gaya District, Bihar, the nature of the tin and tungsten deposits 


encountered i yas 
fred in the area, their origin and economic possibilities. The deposits are 
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located in an area about 2% miles long and 400 yards wide. aoe BOE types 
in the fin and tungsten area are the sillimanite-sericite-quartz-biotite-sc hist ead not 
granite-gneisses as reported earlier. Tin occurs in form of E in. garnet- and 
garnet-tourmaline veins, mainly located in the southern part of £ e eon whereas 
wolfram is particularly noted in the northern part. Rarely CESS is found in 
the acid veins, and in sericite-schist. Wolfram and scheelite are occasionally found 
associated with cassiterite. ‘he mineralisation is linked to the peremees phases 
of a granitic intrusion. The SnO, ‘content of bulk Emme ems ore varies 
{ from 0:20 to 0:21%. Large scale mapping and ieie eE are Tam 
mended. The ore should be amenable to beneficiation by simple ore dressing 
methods, 


aaa iar F 


1 (vi) Sedimentology. 


58. On certain Intercalations of Marine Probable sourcerocks for oil with sub. 
Himalayan Gondwanas. 


B. LASKAR, Calcutta. 


Recent geological surveys by the author in portions of the sub-Himalayan 
Gondwana belt in Dikrong valley and further east (between longitudes 93° 50! 
and 95° 20') reveal presence of several marine intercalations of considerable thick- 
ness in the usual continental type of Gondwana sediments. 

One of these upper bands in the Dikrong valley has yielded Conularia laskeri 
sp. nov. (determined by Sahni and Srivastava, Curr. Sci. 24, No. 6, p. 187, 
1955), ascribing a Permo-Carboniferous age to these beds. 5 

Some of the beds in the lower parts of the sequence in the Ranga valley 
reveal intercalations of graywacke, tuff, trap flows and agglomerates correlated to 
the Abor Volcanics. These volcanics and the associated Gondwana rocks are 
traversed by younger intrusives. 


Gondwana) have given rise to a complex of predominantly near-shore humid and 
lagoonal environment. These features are borne out here by the frequent asso- 
ciation of continental type of sediments with several beds of occasionally fossili- 
ferous, laminated, pyriteous slates, dark to gray in colour due to organic contents. 
Syngenetic with these slates are numerous dark cherty and dense impure 
calcareous nodules and concretions some of which yield finely preserved marine 
forms, viz., Chonetes Sp., Spirifer sp., Productus SP., marine gasteropods, and 
as ee pee eee eee phosphatic nodules with high surface- 
e z ganic matter in these dark slates is in a 
fine state of communition. 
i A 
The paucity of good coal seams here appears to be due to changes in environ- 


aoe of deposition. However, there is a growing recognition that oil is a common, 
and not unusual product of near-shore marine and restricted-basin sediments. 
Southwards from this highly disturbed bel 


| } t in the sub-Himalayas these Gondwana 
beds = gely to continue, ( cover of Tertiary and vounger deposits), 
mto the plains at the upper reaches of the Bralımaputra Valley and rove 
good source-rocks for oil there. Ma 


A. B. BISWAS, Calcutta, 


_ This note presents the resul 


S g 
t of size rade and heavy mineral study of certain 
samples of dune sand from the Kaliana area (28 33 : 76 12 53 D) of the 
3 
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arh district, PEPSU. The dunes occurring in the area are of two 
Mahendrasai ne consists of bare piles of loose sands which are unstable in position 
types; 07 ¢ migration from place to place under the influence of the prevailing 
the other type is more or less fixed and stabilized by growth of semi- 


pa vegetation and occurs as ridge like bodies aligned more or less east-west. 
dese! aiia sands are of regular nature, characterized by a uniform grain size 
hese 


nd mechanic ] ; 7 
e eficient of sorting (S,) below 2:0 and appear to have been deposited under 
a co 


7 conditions of wind. The sands are composed mainly of quartz and feld- 
ola the results of heavy mineral analysis show an interesting assemblage 
To Rp of magnetite, ilmentite, garnet, amphiboles, pyroxenes, epidote, zoisite, 
a tourmaline, sillimanite, kyanite, monazite, and zircon. 


60. Studies in the heavy minerals of the Lameta and Jabalpur beds at Lametaghat, 
Jabalpur District, M.P. 


G. W. CHIPLONKAR, K. N. DAS and K. N. MURTY, Sauger. 


The microscopical and statistical studies of the heavy mineral assemblages of 
the Jabalpur aud the Lameta beds at Lametaghat have been carried out to investi- 
gate the effects of sorting, degree of interstratal leaching, probable sources of the 
detritus, origin, and depositional and transportational history of the material 
of these two series. The results of these studies have been graphically represented 
and interpreted. They show: 


1. that both the series are fresh water, irregularly laid sedimentaries deposited 
under comparatively shallow water conditions; 

2. ‘the conditions prevailing during their deposition were similar and that they 
have parallel history of sedimentation with a slight transgressional unconformity 
between the two series; 

3. the provenance for these two series was the same, and comprised granite- 
gneisses, schists, basic dykes, pegmatites and quartz reefs evidently of Dharwarian 
facies and occurring not very far from the place of deposition; 

4, the calcareous material of the Ivametas is from the calcareous members of 
the surrounding country ; 

5. the Lametas had their detritus from wider range of rocks than the Jabalpurs 
and the former have made the latter their source for some part of their detritus; 

6. the topography of the terrain during their deposition appears to have been 
aa and the physiographic conditions prevailing during the deposition of indivi- 

eds may have been slightly different. 


61. ae, r 
Authigenic outgrowths on Detrital Piedmontite from the Kamthi Sandstones. 


SRIPADRAO KILPADY and G. G. DESHPANDE, Nagpur. 


Detrit - ; ; . 
etrital Piedmonite from the Kamthi sandstones of Silewada area in Madhya 


a Reels authigenic outgrowths. Tooth like, clear and transparent out- 
tite, The > h well defined boundaries protrude from the rounded grains of Piedmon- 
faint Bee ecnic portions have a paler tinge than the host grains and. show a 
With the iy A pale yellow to pale violet. They are in optical continuity 
` st grains. While authigenic outgrowths in detrital minerals like Zircon, 


Outmali : a 
this jg aes A colites, Anatase, Brookite, Rutile, Epidote, Garnet are fairly common, 
p er 3 : hs as 3 Ja ; 
Picdmontite, aps the first time that such outgrowths have been noticed in 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
196 Proc. 43rd Ind. Sc. Cong. : Part III: Abstracts 


a ee 
es : 


np ideeed 


62. The Nature and origin of the Sand Dunes on the Western side of Mount Abu. 


Sear, 


N. BHATTACHARYA, Banaras. a 


The region under study includes parts of the districts of Meee Josip and 
Palanpur and covers an area of about 700 square miles. E 1e § ng Pane are 
mainly of four different types, classified as—-dunes, pend ri tS) aa rech, aud 
sand hills. The dunes are also of two types—the ‘Self and the ‘Barchan’, in cach 
case the windward face is convex with a gentle slope while the leeward face is 
concave with steep slopes. Their crests are sharp and quite uniformly straight 
which is somewhat surprising. Some of the dunes, and more particularly, the sand | 
sheets, are often marked by ripple like designs. The sand hills Teline are generally = 
fixed by vegetation are sometimes ravined as a result of intermittant and torrential 


OST 


ae 


rainfall. 
Ht The dunes are all composed of desert sand, partly brought by the wind from ý 
the Runn of Cutch under the action of the prevailing winds and partly made up 
of the ultimate disintegrated debris left as a result of mechanical weathering of 
the rocks under arid conditions. Their morphology is influenced by aeolian action 
‘in conflict with vegetation’, under a semi-arid climate, 


63. Heavy Mineral Assemblages of Talchir and Karharbari Sandstones in the 
Giridih Basin, Bihar. 


C. NARASIMHARAO, Kharagpur. 


The paper presents a comparative account of the heavy mineral set up of the 
Talchir and Karharbari sandstones collected from the Giridih Basin, Bihar. In 


order of decreasing frequency, the following non-opaque heavy minerals are identified 
in the rocks. 


Talchirs :—Garnet (colourless, pink and brown), Muscovite, Chlorite, Zircon, | 
Tourmaline (green and brown), Rutile and Apatite. 


Karharbaris :—Garnet (pink, colourless and brown), Muscovite, Zircon, Tour- 
maline (green, brown and blue), Hornblende, Spinel (green) and Rutile (sporadic). 


The significant differences between the two formations appear to be the absence 
of spinel and hornblende in the Talchirs and the disappearance of epidote and 
chlorite in the Karharbaris. Hornblende makes its presence in the topmost honizons 
of Talchirs and continues almost without a break throughout the Karharbaris. 
Rutile which is a constant mineral in the ‘Talchirs makes only a sporadic appear- 
ance in the overlying Karharbaris. Flooding of garnets is noticed in three particular 


horizons in both Talchirs and Karharbaris. 


The work done so far indicates that a more comprehensive statistical study \ 


of the heavy mineral data might yield results of critical value in evaluating the 
provenancial history of these sediments, 


64. Shape Analysis of Quartz sand grains, S. E. Raniganj Basin. 


MILAN KUMAR SEN, Calcutta. 


Three units of the mechanical analysis, i.e., 
0:25-0:177 mm.) were utilised for the study of the nature of variation of sphericity 
(Wadel, 1932; Tickell, 1931) and the relation between the size and shape of the 
quartz grains of the Raniganj and Panchet sandstones (Raniganj Coal Fjeld Map 
No. 14) systematically collected from both sides of the grit bed. The grains 


three size grades (0:5-0:35; 0:35-0:25; 
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and drawn with the help of a camera lucida on a centimeter graph 


jected ) 
wee city numbers’ were determined. 


fad the ‘sper . > eh a RO 
The sphericity numbers of the grains of Panchet sandstone lie within 0:588 to 
yhereas in the Raniganj sandstones grains they lie within 0-570 to 0-831 and 
0745 te be noted that sphericity number of all these grains show almost no 
it is 
r AA to size. L ; 
The ‘mean deviation’ varies from 0-0584 to 0-0685 in quartz grains of Panchet 
ones and 0:0675 to 0:0713 in Raniganj sandstones whereas ‘standard deviation’ 


t . 
sands from 0:0697 to 0:0825 in the former and 0:0791 to 0-0842 in the latter. 


yaries ; i 
The ‘b/1? ratio was plotted against ‘1’ as the independent variable (Hagerman, 


1933) and the scatter diagrams thus obtained for the quartz grains of Panchet and 
Raniganj sandstones (generalised for three size grades) plot within irregular to 
roughly elliptical fields. On super-position these distribution fields show some 
amount of correspondence. The maximum concentration of ‘b/1’ ratio lies within 
0:7. to. 0:9. , 

Since the two values ‘1’? and ‘b/1’ are measurable quantities that vary conti- 
nuously and are independent of each other, the correlation coefficient (r) was cal- 
culated and a moderate negative correlation (—0-687 to —0-792 in grains of Panchet 
sandstones and —0:756 to —0-815 in Raniganj sandstones) was obtained. The 
negative correlation indicates that in the measured grains within the limits of the 
‘h/1? ratio, the smaller grains tend to be equiaxial than the bigger ones. 


65. Mechanical analysis of Raniganj and Panchet Sandstones, S, E. of Raniganj 
Basin. 


MILAN KUMAR SEN, Calcutta. 


A.S.T.M. sieves were used in the Mechanical analysis of statistically represen- 
tative outcrop spot samples from Raniganj and Panchet Stages (Raniganj Coal. 
Field Map No. 14), collected in rectangular grid pattern. The fraction below 
0:062 mm, has been further graded by pipetting. 


b The frequency polygons from the size grade distributions of the samples of 
oth the Raniganj and Panchet Stages show a conspicuous peak, iu most of them 
Within the grade 0-5 mm, to 0-35 mm. 


the mee this chief peak of the frequency polygon, usually one minor peak within 
anne e 0-031 mm. to 0:0156 mm. (sometimes slightly shifted) in the Raniganj 
a aa two within the grades viz (0-062 mm. to 0:031 mm.) and (0:0078 mm. 
mete AN in the Panchet samples are noticed. Usually, all the peaks have 
= eae a constancy with respect to size grades but the fluctuation in the steep- 
Sy ies ot peak is not infrequent. The value of Trask’s “sorting coefficient”, 
general ar most of the samples within 1:39 to 1:78 revealing that He ramens in 
sorting ge sorted in both the Raniganj and Panchet Stages. The degree of 
a » Aowever, greater in the Raniganj than in the Panchet Stage. 
he 
between : 
Position 


nk of the two Stages, show the variation of x (arithmetic mean size) 
241 and 0-685. The median value maintained a general constancy in the 
with respèct to size grade. The values vary within 0:251 mm. to 0:365 mm. 


luce wijt 7 : : 
Variates m the same mean value, the size distribution may be different in the 
deviation nean deviation (d) of the variates from this Central point and the standard 


Btading ae have been calculated. The deviation is usually high suggesting the 


Which ; e imperfect, The values of x, d, (o) etc. vary widely in a few cases 
1s due 2 3 


ARE t 
Wit 
hin the broader ones. 
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he evidences collected suggest small scale seasonal fluctuation associated with 
each lithologic unit; but primary peaks decidedly indicate the mature of general 


grading of the transporting medium depositing both the stages. The greater pro- 
minence of the minor peaks in the Panchet stage samples positively indicates a more 


vigorous change in the seasonal climate. 


(vii) Groundwater. 


ology and Groundwater conditions of certain parts of the 


65A. Notes on the Ge 
Mahendragarh District, PEPSU. 


G. C. CHATERJI and A. B. BISWAS, Calcutta. 


iydrological observations carried out in 


he paper embodies the results of geol rvat 
Mahendragarh district, PEPSU, during 


the northern and east-central parts of the | ; , 
the 1953-54 and 1954-55 field-seasons of the Geological Survey of India. ‘The area 
5. 28° 45' and longitudes 76° 0’: 76° 30’ in the Survey 


lies between latitudes 28° 5 
of India Topographical sheet No. 53D and is roughly 800 square miles in extent. 


The work consisted mainly of determining the ground-water potentialities 
of the area with special emphasis on quality of water. The relevant hydrological 
data comprising depth to water, hydraulic gradients, etc. were collected from the 
inventory of about 600 dug-wells located in the area. Besides, geological mapping 
was also carried out to delimit the areal extent of the hard and soft rock formations 
which have a significant bearing on the possibilities of groundwater development. 


he climate of the region is semi-arid. The average annual rainfall ranges from 
18 inches at Narnaul (28° 3: 76° 7'; 53D) to 16 inches at Dadri (28° 35’: 76° 16’; 
53D). 

The area consists of fairly level to gently undulating alluvial and sandy plains, 
interspersed by sand dunes, isolated hillocks and ridges. The region is devoid of 
any effective drainage system. 


The hard-rock areas are occupied by the rocks of the Delhi system which are 
classifiable, in the area studied, into the Alwar series and Ajabgarh series in order 
of antiquity. The Alwar series is composed mostly of hard and compact quartzites 
while the Ajabgarh series consists of mica-schists and calc-silicate rocks. The general 
strike of the beds varies between N-S and NNE-SSW. 


Rainfall forms the chief source of the groundwater which occurs in a fairly thick 
zone of saturation within the alluvium. The exact depth, extent and nature of 
alluvium which constitutes more than 98% of the area is test However precisely 
known. But from the study of the formation logs of l Dore holes recently 
drilled in the Dadri area it is found that the alluvium there is not less than 341 
feet in thickness, but in the south it gradually thins down often to a depth of 
60 feet below ground surface. At Dadri it is reported that alluvium consists mainly 
of clay and kankar with subordinate amount of sand,’ ‘The depth of wat ually 
varies from 50 to 100 feet, but in the arca west of the w a i 1 ae Se? 
ard Co est-central ridges it 15 | 


The shallow groundwater occurring in the area i i ile i 
the extreme northern and east-central parts it A ene ee Care ae 
terised by a very high concentration of chloride-ions and cane A Ar 1 
chemical analyses of some 260 water samples reveal tt t eg ae 
chloride-ions ranges from 10 to 8,000 parts per millio esa 
ranges from 120 to 2,220 parts per million, A 
variation from 40 to 8,200 parts per million. 


concentration of 
5 and that of bicarbonate 
he total hardness content shows 4 
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B. GEOGRAPHY. 


(i) Physical basis of Geography and Geomorphology. 


Summer Concentration of Thermal Efficiency as an Index of Thermal 


| 6. ; 
6 Continentality 


v. P. SUBRAHMANYAM, Waltair. 


describes the application of the summer concentration concept of 
phornthwaite to the study of the continentality of the Indian sub-continent and the 
results are compared with the continentality factors derived from the modified 
' Zenker formula given by Conrad. The strong parallelism between the curves of 
Jatitudinal variation of the coefficients obtained by the two methods indicate that 
ihe former could as well be used for the purpose. The one definite advantage of 
the summer concentration approach is that it always gives positive values while 
the usual Zenker formulae or their modified analogues sometimes give for the con- 
tinentality coefficient negative values that carry no physical meaning. 

The curves of variation of the coefficients with latitude for the Indian sub- 
continent are shown in the accompanying figures and the author is of the opinion 
that the peaks and troughs exhibited by the curves are presumably connected with 


the strong relief contrasts at the corresponding latitude belts. 


| The paper 


67; A Note on the Distribution of Temperature in Madhya Pradesh. 


BHALCHANDRA K. BIDVAI, Amravati. 


The paper analyses three maps showing the Annual March, the Mean Annual 
Range, and the Mean Annual Temperature for Madhya Pradesh. The monthly 
curve shows two maxima, the principal, and the subsidiary. The time of occur- 
rence, however, varies in the eastern and the western parts. The amount varies 
too according to the elevation of the land. The mean monthly maximum and the 
mean monthly minimum curves show the twin influence of relief and rainfall. The 
mean annual isotherms relate to two thermal systems, and the mean annual range 
of temperature to three systems. 

On the basis of these maps Madhya Pradesh may be divided into 4 tracts: 
(1) Jabalpur-Pendra or Northern tract which is the warmest, (2) Kanker-Jagdalpur 
or South-eastern tract which is hot, (3) Khandwa-Raipur or Central tract which is 
hotter, and (4) Nagpur-Berar or South-Western tract which is the hottest. 


| 68. Aridity at Jacobabad. 


¥ SHYAM SUNDER BHATIA. 


el to speak of the aridity of a place on the basis of its rainfall. But 
aridity oa 1s not an adequate measure of the aridity of a place. The term 
a place fe Oee of moisture and a consideration of only the rainfall of 
logical ¢ TAA SNG auty idea as to how far the rainfall is deficient. In the hydro- 
the A €, water is transferred from the atmosphere to the earth's surface through 
! through ee of rainfall and from the earth’s surface back to the atmosphere 
$ tae phenomenon of evapotranspiration. But for our purpose, we need to 


now 0 3 
Place peata evapotranspiration which is the evapotranspiration that would take 
3) wa 


Reed.) A ¢ 
they deficien, 


ter were available. (Potential evapotranspiration is also called water 
Omparison of potential evapotranspiration with rainfall would indicate 
Cy of rainfall. 
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Use has been made of the above concept and potential evapotranspiration at 
Jacobabad has been calculated according to Thornthwaite’s method. The extent 
of aridity and its march through the year at Jacobabad have been determined and 


discussed in this paper. 


69. Some geographical aspects of the fishing industry in Lower Kali Basin, North 
Kanara District, Bombay State. 


M. S. HONRAO, Dharwar. 


The importance of the Fishing Industry in the Lower Kali Basin lies not only 
in the fishing population but also in the contribution that the industry can make 
towards complementing the rice diet of this basin. Like agriculturists and foresters, 
the fishermen too are an important economy of the basin. From this point of view 
the industry stands third, and yet sustains a large element of the population, 

The general poverty of the resources of the basin has forced the people to seek 
their livelihood more from the sea. Natural conditions are very favourable to the 
industry. The broad expanse of the shallow sea, the indented coastline marked by 
alternate headlands and bays, the advancing coast, the abundance of the food for 
fish, absence of surface currents, and many other conditions combine to produce 
an environment in which the most varied types of fish can find a suitable habitat. 

The extension of the continental shelf for many miles out to the Arabian sea 
has given a large fishable area of which hardly 20 per cent is being consistently 
exploited. 

The activities of the fishermen are controlled by the geographical conditions 
prevailing in this basin. Coastal fishermen show a marked seasonal rhythm while 
the creek fishermen show a daily rhythm. Monsoonal, Post-monsoonal, and Pre- 
monsoonal activities of the fishermen varies in intensity and kind of work. 

Markets for fish are of two kinds—fresh and cured. Fish are cured by various 
methods, because different markets demand different types of cured fish. 

That the industry is capable of considerable further expansion is certain, 
though it has shown a steady growth so far. Coastal waters could be far more 
intensively fished than at present. 

The problems of the industry are mainly those of the fishermen themselves. 
They are illiterate, poor, and have no initiative. Providing finance to purchase 
powerful equipment would help to increase production. Organising facilities of 
preservation, transport and profitable marketing is wanting but is essential. All 
these collectively would gear up the prosperity of the industry. 


70. Soils and settlement patterns of the Tanjore District, 


M. S. VISHWANATH, Banaras. 


Tanjore District is a deltaic tract made up wholly of the silt brought down by 
the river Cauvery from different regions. So, there is a diversity in the soil types. 
Agriculture is the main. industry from ancient times and the villages here, are 
chiefly dependent on the soil, They are so well adapted to the soil and climatic 


so till this date, ere established in a certain form have remained 


Mainly, there are four types of soils, viz. 
Cauvery and Coleroon comprising the taluks of Tan 
Mayavaram and Nannilam, which is the most fert 
comes the Regar or black soil which is much differ 
tion from the black cotton soil of the trap -area, 
except Pattukottai, Orathanad, and Aranthangi t 


(1) Alluvial, between the rivers 
Jore, Papanasam, Kumbhakonam, 
ile region in the area, (2) Next 
ent in origin and mode of forma- 
This is found in almost all parts. 
aluks, (3).The Red. Ferruginous: 
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ie me feature of the 3 taluks mentioned in item (2) above. This is very 
soil 15 us ad is further divided into Lateritic soil of a secondary origin capping 
: aie x Table Land and Sengipatti High Land, and the remaining portion of 
the Val F Red Soil Region. (4) The Coastal tract which is four or five miles in 
the poe -Gtuted by the Arenaceous or Sandy Soil. 
width 1$ got a total population of 2,542,366 most of which is distributed 


The district has : 3 : 
the 2,511 villages. The density of population is greatest in Kumbhakonam, 
in J 


mbering 1,474 to a square mile. a 
es The total number of towns are only 22 and the shape of these are classified into 


.soular, rectangular, semi-circular and irregular. They are illustrated very nicely 
beara sot, Kumbhakonam, Negapatam and Mannargudi respectively. 
by Villages are the main feature of the district, and these are mostly influenced 
by the soil types as mentioned previously. The chief types of rural settlements 
nd in the region are Linear, Clustered and Scattered. The first is the striking 


found i $ : ; É 
feature of the Alluvial and the Coastal tracts. In the former, the settlement is 
spread along the banks of the numerous off-shoots of the Cauvery. The Linear 


settlements of the Littoral tract is different from that of the Alluvial soil region, 
in the fact that the former is inhabited by the people who mainly depend on the 
sea for their food. But, now, owing to the increase in the population the people 
in the former have taken up land-tilling. 

Clustered settlements are found chiefly in the Regar or Black Soil region. 
Here, they are clustered in groups with a view of division of labour and inter- 
dependence upon each other. 

A third type of settlement is found in the infertile Red Ferruginous soil 
region of Orathanad, Pattukottai, Aranthangi taluks. Here, the low-fertility pro- 
vides lesser scope and compels the people by a sort of centrifugal force to live 
very far apart. 

The dwellings in the villages are very primitive except in certain places where 
stone-walls and tiled roofs predominate, which have replaced the huts after the 
great cyclone and the thunderstorm of November 1953. The huts have walls 
generally of mud and thatched roofs on a frame-work of bamboos either by paddy 
husks or palm and coconut leaves. 


71. Morphological analysis of the Malaprabha Basin, Bombay State. 
R. V. JOSHI and R. S. GOLLERKERI, Dharwar. 


The morphometric analysis of the Malaprabha basin indicates multi-cyclic 
evolution of this landform. ‘I'his is emphasised by the high degree of adjustment 
to structure shown by the drainage, accordance of summit levels at about 2250 ft. 
ee 6050 ft. observable on both the gneisses and Kaladgi formations. The valley 
a Maor suggests the possibility of two terrace level approximately at 
eae and 2250 ft. respectively. Slopes in general are concave i outline indicat- 

§ waning development. ‘Ihe scarps show three slope units. 


72. ; 3 cana 
ee in the distribution, frequency and intensity of flooding in the 
upnarayan, Kansai and Dwarakeswar Basins, 1823-1938. 


P. K. SIRCAR, Calcutta. 


A ; ‘ 
Siege the information relating to the floods of the Rupnarayan, Kansai and 
in ee basins over the two 58-year periods, 1823-1880 and 1881-1938, as found 

lal and non-official publications, was collated and tabulated, showing, for 


each ri g 
and eae in chronological order, the time of each flood, the area affected by it 


accordin 
& to the severity of damage wrought by it. 
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A comparison over the two 58-year periods shows that Eee ee been an in- 
crease in the total number of floods in the second period, with a ere ere 
in floods of the fourth category. Although these Hoods do oy ee = ; Ta 
their cumulative effect on the regional economy is far grom ag a a iip rohi 
foods are very rare and absent altogether in the lessie pai 1 S as thus 
been a decrease in the floods of the first two categories and an increase in the 
Bs 4 maps show an increase in the frequency of pee oe the Subarna- 
rekha mouth, and a remarkable extension of flooding near the confluence of the 


Silai and Dwarakeswar. 


73. Profiles as Tools of Map interpretation work. 
SIVAPRASAD DAS GUPTA, Calcutta. 


Profiles are indispensible tools in all kinds of map interpretation work. Profiles 
may be fruitfully applied to solve different geographical polem and His way 
of presentation of the profiles may also be varied. This papey deals with the 
multifarious uses of profiles and sectional diagrams and indicates the methods of 
construction of them as applied to different types of map interpretation work. 

In this paper the author stresses the need of paying more attention to the 
question of selection of proper amount of exaggeration in the vertical scales of 
profiles for use with different kinds of geomorphic analysis. Little attention has 
hitherto been paid to this problem of choice of correct vertical scale. High exagge- 
ration of vertical scale (which is however very common) carries wrong impression 
and one must be very careful of it in geomorphic analysis. The author suggests 
scaling down of the vertical exaggeration to the lowest minimum possible accord- 
ing to the type of work. As far as possible, there should not be any vertical 
exaggeration when drawing profiles from maps of 1 inch to 1 mile scale. Slight 
exaggeration may be made in the case of smaller scale maps; but in any case the 
ratio of exaggeration should be mentioned and preferably a true to scale profile 
should also be superimposed on the exaggerated one. ‘The author also suggests 
the use of logarithmically reduced vertical scale where the range of relief is very 
great and this scale may also be adopted to show foot-hill features more pro- 
minently. Since the scale of exaggeration is gradually reduced with heights, the 
peak areas are not so grossly distorted in this type of scale as in the case of 
ordinary (geometrically) exaggerated scale. Logarithmic scale may also be used 
to show the rate of change of slopes. 

The paper also deals with the use and the method of construction of various 
types of sectional diagrams e.g. superimposed profiles, composite profiles, projected 
profiles, multiple profiles and intersecting profiles; the merits and difficulties of 
these have also been discussed. ‘The intersecting pro 
landscape and it gives an effect of Solidity yet it is not 
Here the possibility of this new method is suggested for the first time. ‘This 
diagram is made by drawing profiles along two or more intersecting lines on a 
map. The profiles are drawn on two or more Corresponding intersecting planes. 
Many novelties may be tried in this line and the use of such diagrams is strongly 


advocated. Also, yarious methods of making river profiles and road profiles are 
discussed in the paper. 


file is a new way of depicting 
so elaborate as a block diagram. 


74. The Bartala—Matla Interfluve, a Study of Deltaic problems 


KANANGOPAL BAGCHI, Calcutta, 


The development of the Science of Hydrology in its wider sense is rather a 


recent growth in our country. The irrigation Engineers and those concerned with 
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ere had maintained a sort of professional exclusiveness and the colleagues 
ae -anches had little knowledge of the characteristic behaviour of streams. 
in charge of agriculture, transport, and the development of human settle- 
ee pan and rural, had no idea as to the extent their activities could and 
a e with the hydrological conditions and the amenities of living. ‘This 
ed to the progressive dessication of the land with its inevitable human 
A study of the moribund part of the Ganges Delta bears full testi- 
The author was attracted to a study of the active part of the Gauges 
find out for himself as to how things are shaping in that area so that 
case for co-ordination could be worked out between the different branches of 
eee for social and regional plannings. 
The observations embodied in this paper relate to the tract between the Bartala 
and the Matla distributaries of the Hooghly, south of a line joining Kakdwip and 


ts 
zid interfer 
yitimately 1 
consequences: 
mony to this. 
Delta and to 


Canning. 
(ii) Urban Settlement and Economic Geography 


75. Allahabad—A Study in Urban Geography. 
i UJAGIR SINGH, Banaras. 


Allahabad, ancient Prayag, like the sacred city of Banaras, has ever since been 
the chief repository of social tradition, the fountain head of inspiration and the 
point of confact between the two centres. It’s name is associated with Shri Rama 
Chandra and Muni Bhardwaj whose Ashram still stands on the high old bank of 
the Ganga. It is here that King Harshvardhan performed his famous Dan-Yajna at 
the confluence of the blue and white waters of the two sacred rivers, the Ganga and 
the Yamuna. 

The strategic position of Allahabad naturally, attracted Akbar to build a Fort 
just at the confluence of the rivers, who with a view to protecting the fort from 
devastating floods of the Ganga also built a strong bund along the river from the 
fort to the old bank near Prayag Railway Station. This embankment forms a 
conspicuous element of cultural landscape that succeeded in protecting not only 
the Fort but also the city, in the east, thus providing a huge tract of low land to the 
municipal areas for building new residential colonies like the George Town and the 
Tagore Town, 

The impact of the British rule can be seen in the broadly rectangular canton- 
ments and particularly in civil lines in the north with large modern bungalows and 
mec with spaceous compounds and gardens, along the straight and wider metalled 
oads. The railway colony to the south of Civil lines, enclosed with Pakka wall, 
e also be ignored. : 
meee) south of the Railway colony lies the city proper with its comparatively 
dene a S and lanes and crowded aspect being developed on the higher ground 
towards Fa high bank of the Yamuna and away from the flood-affected low lands 

; ae confluence. $ 

Meeter of the city lies in the Chauk, at the crossing of the historical Grand 
The an and Jhonston Road. It is the main business centre of the town. 
ane ence of the Secretariate, the High Court, Government Press, the 
city’s BeOS and several residential colonies indicate the significance of the 
Fives ‘ans pais function though it no longer remains the capital of the State. 

‘he ae seat of the State-administration was shifted partly fo Lucknow. 
however, uae development of the city 1s insignificant, Few printing presses, 

mae ‘Aer toes a thousand persous. ' i 
Peculiar thre Pe ad blends Hindu, Muslim and European cultures into such a 
Pattern Tae $ that each having its own ever lasting impressions on the city’s 

Ombined to promote harmonious growth of the town. 
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76. Urban Geography of Orissa. 
BICHITRANANDA SINHA, Calcutta. 


In this mid-twentieth century 4 per cent of the population of Orissa are urban 
dwellers but the future seems very bright because of the multipurpose schemes which 
are under construction. All but a few towns have developed by the side of the 
rivers and the river Mahanadi controls 52 per cent of the total number of towns. 
The distribution of the towns can be grouped into three divisions which are identi- 
cal with that of the topographical features. Coastal region tops in the list with 
38:5 per cent of the urban centres and 60:7 per cent of the urban population, while 
the middle mountainous region has 30:75 per cent of the towns and 17-0 per cent 
of the urban population. The upper catchment basin has got a population of 22:3 
per cent and 30-75 per cent of towns. Almost all the ‘old’ towns of Orissa has 
developed in the coastal plains which accounts for 44-0 per cent of the present day 
number of towns. Out of two dozen of ‘war’ and ‘post war’ towns 75:0 per cent of 
them have sprung up in the interior region of Orissa. Of all the towns of Orissa 
77-0 per cent can be classified as ‘growing towns’ where 5 per cent to 30 per cent of 
increase in population in a decade has been experienced but majority of the declining 
and ‘slow growing’ towns are located in the coastal plains as they stand on a 
purely agricultural setting and all the declining towns are ‘old towns’. The trend 
in migration of urban people to the upper catchment areas and the middle hilly 
regions is prominent because of the recent signs of industrial development in those 
regions. Hence the future regional balance of importance in Orissa will be shifted 
from the coastal plains to the present day scarcely populated regions and the former 
coastal belt will remain as a feeding centre of the food resources to the industrial 
belt of the upper reaches of the Orissa rivers. 

A study of housing problem in the Urban centres of Orissa has revealed that 
there is very little or absolutely no relation between the area of the towns and 
the pressure of population per square mile. The population does not vary universally 
nor they maintain any relation with the increase or decrease of the area of the town 
and also it is not controlled by the occupational character of the urban population. 
It is controlled mainly according to the time of the development of the urban 
centres. Old towns are the most conjested areas of Orissa. Structurally Orissa is 
mainly a land of small towns and the majority of the towns are concentrated in 
the coastal plains whereas smallest ones are found in the forest clad mountainous 
middle region and the medium type of towns are met with by the side of the 
rivers in the upper catchment basins. Agricultural towns are found in coastal 
areas whereas non-agricultural ones are more frequent in other parts of Orissa. 
Hence any move to improve the economic bases of these coastal towns must pri- 
‘ERIS ie aimed at developing the agrarian economy of the coastal plains. Com- 
mercial upliftment in the middle mountainous region will bring immense good to 
those of the middle region, Absence of nodal centres clearly indicate the lack of a 
well developed and well-co-ordinated transport and communication system in Orissa. 


77. The Geographical Background of the Localizati i 
Jick ERE ee ocalization of Cottage Industries and 


S. M. TAHIR RIZVI and M. HASAN, Aligarh. 


The paper attempts to evaluate the loca 
the state of Uttar Pradesh as determined by t 
of some important cottage industries has bee 
existence, growth and development are, 
their inter-action. 


tion of various cottage industries in 
he geographic factors. A rapid survey 
n made with a view to prove that their 
more or less, due to geographic factors and 
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Brent demographic position of the State, the disequilibrium which exists 
riculture and industry makes it imperative that cottage industries should 
._, careful consideration. : 
E a large size with high density of population, an agriculturally productive 
5 ee a varied combination of natural resources and a fair industrial capacity, 
clima the fitness of things that the State is undoubtedly destined to hold a domi- 
it is = ee in respect to cottage industries which have much scope of further 
pees eni and expansion in the industrial planning of the State. ‘The Cottage 
RIE ies, therefore, should be organised and planned under geographical condi- 
ae as planning is, of course, an important branch of Geography. 


The Pt 
between ag: 


78. Jute Problem of India. 
P. SENGUPTA, Calcutta. 


The partition of India in August 1947 was one of the outstanding events in the 
history of Indian jute farming. It split the nucleus of the Jute-belt of Pakistan 
from the peripheral part in India. In fact, four-fifths of the world’s production 
became centred in Pakisian, while the largest concentration of jute-milling centres 
remained in India. Thus jute assumed a bilateral monopoly between Pakistan as 
the major producer and India as the major buyer. Nevertheless, following parti- 
tion, the jute industry in India passed through a difficult phase owing to scarcity 
of jute, supplies from Pakistan being uncertain and insecure. As a result, strenuous 
efforts were made to achieve self-sufficiency in raw jute. From 1946-47 to 1954-55, the 
land under jute increased by more than 136 per cent and the output by 133 per cent 
—a fact predicting that India will soon be self-sufficient in her raw-jute supplies. 
Eyen so, this terrific growth can hardly be stated as balanced between the geogra- 
phical and economic factors, and compatible with self-sufficiency in food. To make 
this ‘Grow More Jute’ drive a success, it is desirable to encourage the extension of 
juteland in the region of optimum conditions of climate, soil and relief and corres- 
pondingly to check further growth in the region of unfavourable environment. 
It is further needed to adopt an integrated production-scheme, which would embrace 
the production of food-grains as well as jute. 


ee en eee 


79. Emergence of the City Centre in Dharwar, Bombay State: A study in an 
Indian Urban Problem. 


V. R. PRABHU, Dharwar. 


pa ‘core’ or ‘central zone’ holds a unique position in the urban complex. Its 
Si ‘Sence and growth make an interesting study and this paper comprises an 
pirical examination of the phenomenan in Dharwar (15° 30 :75%0%. 
E Solution of this zone—The City Centre—is considered first. Of this, four 
te ases are noticeable. With every stage of expansion is reflected the con- 
centre Na of different functions in Dharwar (primarily a military and commercial 
and E paces the British rule acquired administrative and educational functions; 
tna AN the cultural and university centre of Karnatak) and its growing 
Mi oa as a regional centre. 
of the a this consideration of how the expansion took place, the modus operandi 
are the peer controlling its form and limits are noted. The responsible factors 
Physical ma and human conditions inseparably bound up with ae ae e.g., BS 
and cadastr pan OF the tank, the obstacle of fort, the accidents of land-ownership 
have give tal structure ; reacting with the planning or spontaneous growth, they | 
n the City Centre a clear areal expression, amply illustrated by the maps. 
WI—27 ‘ f 
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80. Evolution of Jamshedpur in its Locational Quadrangle. 


N. K. P. SINHA, Banaras. 


an enviable position in the iron and steel industry of India 


Jamshedpur enjoys It produces about 8 lac 


i osition in the British Commonwealth. rod : 
POPE cd Siec] annually and is the cheapest producer of Pg HOM in the world 
and of steel in the country. The works of TISCO, which are located iets, have 
created an agglomeration of heavy industries unparalleled in India. An analysis 
of the factors of its development as such, exemplifies that Jamshedpur is situated 
in a Locational Quadrangle formed by joining Calcutta (the chief market), 
Gorumahisani (the source of iron-ore) Birmitrapur (the source of limestone and 
dolomite) and Jharia (the source of coking coal). Its location in the Quadrangle 
coincides with the point of minimum transportation costs of the chief raw materials 
(viz. iron-ores, coal and limestone) and the finished products. j 
Jamshedpur is situated at a distance of about 60 miles from the ‘Iron-Belt’, 
117 miles from Jharia, 116 miles from Birmitrapur, 100 miles from the manganese 
mines of Bonai and Keonjhar, and 152 miles from Calcutta. Its location is, nearer 
the orefieldsy somewhat southwards from the mathematical centre of its Locational 
Quadrangle. This is true because there has been greater attraction for the good 
quality iron, manganese and chrome ores of Singhbhum and Orissa than for the 
coals of Jharia. Calcutta has, no doubt, attracted the steel-site, but the combined 
attraction of ores, coal, and limestone has, by far, superseded its attraction and 
hence the steel centre is still far away from Calcutta.. It is, therefore, clear that 
considering the relative importance of the different raw materials and the influence 
of Calcutta, Jamshedpur occupies a position of equilibrium in its Locational 
Quadrangle and the advantages accruing therefrom have resulted in its develop- 
ment as the greatest steel centre of the sub-continent. 


81. The Umland of Agra. 
LAL SINGH, Banaras, 


The umland of a town includes the surrounding country, which is linked 
culturally, economically and politically with the town as a centre. The linkage 
are varied and complex. Dr. R. L. Singh in his recent work, ‘Banaras, A study 
in Urban Geography’, has attempted to determine the umland of Banaras by 
considering the following factors : (1) Vegetable supply, (2) Milk supply, (3) Supply 
of grains, (4) Bus service and (5) Newspaper circulation. Here the education 
service may be added as the sixth factor. The author in this paper has taken 
Bus-service as the basis for determining the umland of Agra 


aed Bey ne a Toutes joining Agra to Aligarh, Mathura, Bharatpur, 
aa peas e Ra ee local towns such as Firozabad, Batesar, 
mae , an atehpur Sikri are also linked to Agra by 

The umland thus served 
Kosi along the Yamuna tiver, which has to 
The Yamuna provided the chief mean 


has an elongated shape, extending from Etwah to 


a great extent determined the zone. 


most of the urban centr aies E royement une paet de 
eee one eive or within a reasonable 


distanc i 
e from it. Roads came later and thus were attracted by the towns and 


the towns were not attract: y La Ge (4) = dev eloped 
ed b th k vi y 
l ji % fi 11 . i 1l bus services vere ~ 


There is a slight bul 
to the development of 
(1) Bharatpur, 


em. 
ge in the umland tow 
motor-traffic along ih 
(2) Fatehpur Sikri, (3) 


ards the southwest. This is due 
k e routes leading from Agra to 
Tantpur and (4) Dholpur. ‘These urban 
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ave grown on the fringe of the desert and thus enjoy almost a contact- 
between the Ganga plain and the Rajputana desert. On the south 
r forms the limit. 


res B 
centres ~~ | 
oint location ° 
the Chambal rive 
h A possible bulge may be expected towards the northeast, if a metalled road 
-< constructed, joining Etwah, directly to Agra. With this change the umland of 
is 


Agra may assume a ‘Spindle’ shape. 


This umland of Agra has an approximate area of 3,498 Sq. miles with a total 


opulation of about 2,200,000 souls. 
popula 


82. The Trend of Urbanization in the Umland of Banaras. 
R. L. SINGH, _ Banaras. 


The Umland of Banaras is essentially an agricultural country with over 40,000 
villages and 83 towns. According to the 1951 census 92:8 per cent of the people 
lived in villages and 7:2 per cent in towns. Considering their size urban centres 
have been classified into 6 groups: (i) A city with over 100,000 persons, (ii) a 
sub-city with 50,000—100,000, (iii) a large town with 20,000—50,000, small towns, 
(iv) 10,000—20,000, (v) 5,000—10,000 and (vi) under 5,000. 

In an essentially agricultural country like this it is quite natural that no 
urbanized zone has developed in the true sense. There is, however, some con- 
siderable concentration of towns in a narrow strip along the Ganga, and the 
most urbanized region of the umiand is the Ganga-Ghaghara—Doab East where a 
little over one-tenth of the total population lives in towns. The Saryupar Plain 
is the least urbanized region with 4:1 per cent of urban population. It may also 
be remarked that the proportion of the total urban population living in various 
classes of towns increases directly with the increase in their rank. Banaras, the 
regional capital alone possesses about one-fourth of the urban total, while the 
towns of class vi have the least share (6-4 per cent) of the total. 

Overall trends in urban population as of rural population are very significant. 
Between 1881 and 1951 the rural population shows a more rapid increase (41:2%) 
than the urban population (36:5%) but the recent trends indicate reversal of these 
conditions. Since 1921 the urban population (85'7%) has increased much faster 
than the rural population (32:-4%). Further, since 1881 the proportion of urban 
Population living in large towns and cities has considerably increased, partly 
due to commercial and industrial developments, particularly after 1921, and partly 
to immigration from rural areas for employment and better facilities and attractive 
a i ; whereas that of small towns has greatly declined mainly owing to 
a €cline of their cottage industries and trade most of which got concentrated 

arge towns by the advent of railways. 


83. 
3. Growth of Population in India and its effects on Rural-Urban Migration. 


P. DAYAL, Patna. 


There has been a rapid growth of population in India during the last three 


a While during the 30-year period prior to 1921, the net increase in 
ting ae only 12:2 million, the population shows an increase of 108-8 million 
periods subsequent 30-year period. If the average, rates for the two 30-year 
ae calculated, we find that the population grew between 1891 and 1921 

12:0% e T 1:7% per decade, but between 1921 and 1951 it grew at the rate of 
111 cents in ae This has resulted in decline of cultivation per capita from 
is must me, l to 84 cents in 1951. In the absence of increast in yield per acre, 

an a corresponding reduction in the supply of food and other agri- 
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ie cultural produce. While there has been increase in the double-cropped area and 
a in the area under irrigation, these have not kept pace with se increase jin 
l population. Rural unemployment and under- employment have ee and there 
has been an accelerated migration to the cities in saamin, of wor - m ne how- 
fii | ever, been unaccompanied by a proportionate increase in HORE os pe employ- 
ment. The dependence of the people of India on agriculture and alkul ‘activities 
has not diminished with the drift to the cities, on the other hand, there is a slight 
d increase. There has been a general increase in non-earning dependency: Rural- 
| urban migration, however important from the point of view of the city, is still 
insignificant from the point of view of relieving pressure on pericwlure land. 
The facts presented above have few regional variations and have an all-pervasive 
character. They emphasize the great urgency of speeding up a fuller utilization 
of the country’s natural resources. The pace of development, both in the fields of 
agriculture and industry will have to be faster than the growth of population. 
Such a development will in all probability further accelerate cityward drift, but 
cities with modern amenities and a fully employed population are the surest iudex 

of economic prosperity. 


84. The Impact of Industrialisation on Demographic Pattern in West Bengal. 


MANORANJAN CHAUDHURI, Calcutta. 


West Bengal is the most important industrial unit in India. The jute, paper, 
and iron industries were first started in this State. In the present paper an 
analysis is made of the various industries that have developed in the State. ‘Ihe 
causes of decline of population in the various parts of the State are mentioned. 
Reference is made to the causes of changes of population consequent apon the 
development of industries, Suggestions are made to relieve congestion from 
industrial areas to prevent industrial erosion, 


85. Settlement study in some villages of southern 24-Parganas, West Bengal. 


K. N. MUKHERJEE, Calcutta, 


The group of settlements under survey bears cle 
and personality. A slightly higher area with low water-table, it has a number 
of problems interesting from the point of view of human geography. Incom- 
plete and inefficient road-links make the utilization of the outside markets 
incompatible. Self-centred economy could not develop because of the great attrac- 
tion of the Calcutta market. Although secular India is not interested in the 
religious bearing of economic life, here is at least one example, where even b 


side-by-side villages with different faiths how q ite d ff re lar d utilization and 
Shoy u 
, Itteren 1 Z 


ar testimony of individuality 


86. Agricultural Adjustments to Environment in Sasaram Subdivision 
, 


Bihar. 
NARVEDESHWAR PRASAD, Banaras, 
The agricultural activities of th i 
7 es ee x í 
fact that. the geographical e ES subdivision SEERE E DCE Eo U Í 


a 
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ugh it is a land oi farmers, the physiography of the region has limited 
of cultivation. The rugged surface of the Kaimur plateau, in the south, 
ncultivable. Hence, agriculture is almost confined to the northern 
sing the Older Alluvium of the Ganga Valley. In early times, agri- 

; was of subsistence type, owing to the marginal character of rainfall 
culture o of the monsoon. ‘Till the middle of the nineteenth century, about 
and Si iie rich cultivable land was covered with monsoon forests. Later on 
20% a ests were cleared off and the agricultural practices were adjusted to the 
the a environment. The most important adjustments were made alti: the 
Bee con of the Son Canal System (1875). There was appreciable increase in 
one sown as well as in double-cropped lands. The practice of double-cropping 
a become so much important that in the revenue thanas of Bikramganj and 
Karghar, the gross ree cropped during a year surpasses the total area of the 
respective thanas. The net area cropped is about 75% in Bikramganj thana and 
about 84% of the total land in Karghar thana. Of the net area cultivated, about 
72% in the former and about 56% in the latter, is double-cropped. Rice covers 
about 80% of the irrigated tracts; wheat and sugarcane come next. 

During the last 20 years, some new tendencies may be noted. ‘Lhe establish- 
ment of the two sugar factories at Dalmianagar and Bikramganj and the introduc- 
tion of the ‘Tube-well Irrigation Scheme’, in the vicinity of Dehri-on-Son, have 
led to considerable increase in the acreage of sugarcane. Similarly, the six rice 
mills, situated in Nokha aud its vicinity, have led to appreciable increase in the 
acreage under rice cultivation around Nokha. 

Even now, there is ample scope for further adjustments in the agricultural 
economy of the subdivision, especially over the Kaimur plateau, if irrigational 
facilities are provided in the area. 


Altho 
the areas 
V; mostly u 
plain compr! 


87. Tourist Industry of Kangra, Kulu and Mandi in the Himalayan Beas Basin. 


S. L. KAYASTHA, Banaras. 


Inspite of the fact that India has everything to offer to the tourist-variety of 
scenery and climate, archeological and historic monuments and a heritage of rich 
and ancient culture—the tourist industry still remains an insignificant part of 
pe onal economy. The Central and State governments are now quite conscious 
TR, mee of this ‘invisible trade’, especially in earning valuable foreign 

à ae gs a means of fostering goodwill with other countries of the world. 
cata mee the foreign as well as the home tourist, the government is taking 
asures to provide adequate facilities. 


son Kulu and Mandi are attracting increasing numbers of tourists each 
Pristine aoe in the Himalayan Beas Basin, the valleys are well-known for their 
valleys mae ee _ Majestic mountains, fanning glaciers, virgin forests, smiling 
hold ee Fa’ springs, historic and religious monuments and the colourful people 

ination for the tourist. Climate is bracing and hence ‘marketable’. 


ar ate 
tekken ‘a of fish, including mahseer and trout abound in streams. For the 
Excellent eee e several short and pleasant trips. Numerous peaks provide 
angra and esas: Large number of pilgrim tourists flock to the temples 
superb, Stent Gee Fruit is in plenty and the seasonal colourings are 
i Most a » these Himalayan resorts are a tourists’ paradise. 
f A narrow the tourist centres are served by motorable roads and bus services. 


a nEs railway line, passes through the heart of the Kangra Valley and 
hotels royi Sauls railway line in India. Dak bungalows, rest houses and a few 
Vegetables, € fairly comfortable residential facilities. Local produce of fruits, 


milk and poultry, is cheaply available. 
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sm in these industrially poor and commercially remote 
The profits of tourism are shared alike by 
as. People find employment as coolies, 
attendants, muleteers and pony drivers. The artisaus and the tradesmen sell their 
wares, and the agriculturist sells his farm produce. Kangra blankets and Kulu 
shawls are purchased as souvenirs by the tourist. ‘he people harvest a rich crop 
in tourism. More publicity and better transport and accommodation facilities are, 
however, needed to attract larger number of tourists. 


The importance of touri 
areas can hardly be underestimated. 
the tiny hamlets and larger habitatior 
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Abstracts. 
(i) Algae 


1, Preliminary Ecological Survey of the Algal Flora of Annamalainagar. 


(Miss) SAROJINI MENON, Annamalainagar. 


This ecological study of the algal flora of Annamalainagar was undertaken in 
order to gain an insight into the nature of the tropical constituents in relation to 
their seasonal variations and their attendent deviations as compared to the temperate 
forms. 

Algal flora of Annamalainagar exhibits a comparatively very large element of 
blue-green algae, both subaerial and aqutic. Thirty-two genera have so far been 
observed among the blue-green algae, conforming to the families Chroococcaceae, 
Oscillatoriaceae, Nostocaceae, Rivulariaceae and Scytonemataceae. Most of the orders 
of the Chlorophyceae are, no doubt, represented, but the number of spp. is meagre, 
eg. Volvocales (Chlamydomonas, Pandorina and Eudorina), Chlorococcales (Chloro- 
coceum, Scenedesmus, Ankistrodesmus, Coelastrum, Pediastrum), Ulotrichales 
(Ulothrix, Microspora), Cladophorales (Cladophora and Pithophora), Conjugales 
(Spirogyra, Sirogonium, Zygnema, Closterium, Cosmarium), Oedogoniales (Bulbo- 
chaete, Oedogonium) and Charales (Chara). 

Occurrence of narrow filamentous forms in the generally stagnant waters of 
Annamalainagar is very common, only exceptions being Cladophora, Microspora 
and Spirogyra. It is a well-known fact that the narrowness of the filament is an 
adaptation to thrive in poorly-aerated waters. But the gregarious occurrence of 
broad filamentous forms like Spirogyra, Cladophora, and Microspora in stagnant 
water has not been physiologically explained hitherto. This may be due to the fact 
that by virtue of their being possessed of large chromatophores, the broad filamentous 
algae are able to photosynthesise a very large volume of oxygen and are thereby 
me to make up the deficiency of oxygen in the stagnant waters in which they 

ive. Experiments to confirm these observations are in progress. 
eee diatoms are quite common. This character may be an adaptation to 

å he higher temperature of water at its surface. 


2. Algal Food of some Local Fishes. 


V. P. SINGH, Delhi. 


Da a Species of fishes (Chela sp. Ophicephalus punctatus Bloch., Mystus bleekeri 
and A Tn Sophore Ham., Esomus danricus (Ham.), Ambassis ranga (Ham.) 
Der ose (Ham.) have been examined for their gut contents. Algae form from 
cephalus Ae, Boe cent of total food in Chela sp., 5 per cent—l0 per cent in Ophi- 
SoPhore, 2 ae’ and Mystus bleekeri, 15 per cent—20 per cent in Puntius 
baculis cane Cent in Esomus danricus and 5 per cent in Ambassis ranga and A. 
Forty four a they are from 1-8”-2:4”, 2%-2:5”, 1:5”-2", 1”, 1” and 1-3”-1-5”, respectively. 
Species of algae have been recorded from Chela sp., thirty one from 
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Esomus danricus, thirty from Puntius sophore, twenty pete cae ars Nee eri, 

nineteen from Ophicephalus punctatus and only seven from 41 ga and A. 
\ 

ate cine of Labeo rohita, when kept only on a D E A a ; 

matter in the form of Microcystis aeruginosa, S M 7 oe nonas sp., 

were found to be taking them in enormous quantities p in 3 x ; ne ee 

This may indicate that there is a certain degree of selection of algal food by the 


i fingerlings. 
| 


etl AET ay T 


aan e eier ey i 


3. Myxophyceae of Visnagar—North Gujarat. 


| S. Y. GUPTE, Visnagar, N. Gujarat. 


| 

i Here an effort has been made to record for the first time the various species 

i of Myxophyceae, occurring within the area of two miles of yonasan, a town in e 

Mehsana District, North Gujarat. So far only 14+5 species of Myxophyceae are 

available, out of which 14 species are described, the rest being uot yet identified. 

{ All the species mentioned, are recorded in other parts of India, but many of them 

j differ in their environments. It was noted during the collection from 1950-54, that 

none of the species of genus Rivulariaceae was available within the said area, but it 

was found to occur in abundance in Vadnagar, a place only eight miles from 

Visnagar. Thus the author feels that such local records together with the note of 

their environments, may bring into light, some new species of Algae, as well as 

at some ecological factors concerning the growth and distribution of Algal species in 
J that area. 


(ii) Fungi 


4. Canker disease of Citrus plants in West Bengal. 


KRISHNA MUKHERJI, Calcutta. 


In West Bengal, in the plains, different varieties of lemon (Citrus limonia 
Osbeck) grown on a commercial scale suffer badly from the attack of canker. The 
disease causes lesions on the leaves, young twigs and occasionally on the fruits 
which however do not appear to be much affected. Canker lesions on leaves are 
more numerous and they are often prematurely shedded off. Infections of canker 
Hi have also been noted on pummello (Citrus grandis Osbeck) which has been stated to 
' be resistant by Fawcett. In the initial stage, appreciable damage is not noticed. 
With the progress of the disease, the plants become dwarf in appearance and have 


fewer small sized leayes, Bearing is also adversely affected. Fruits with canker 
j j lesions always have much less commercial value. 


The organism responsible for the disease wa 
Xanthomonas citri (Hasse) Dowson. 
oranges and pummellos are more resi 
within 15-20 days of inoculation. 


s isolated and was identified as 
Artificial inoculation experiments show that 

stant than the lemons which develop lesions 

; Certain measure of success in controlling the 

disease can be achieved by deep prunning and spraying with 0:4 percent Perenox. 

ee of canker-affected plants as scions in grafting helps in rapid spread of the 
sease, 


A 


| 
| 


{ 


5. Addition to our knowledge of Rusts of Hyderabad—Il. 


M. A. SALAM and P. RAMACHAR, Hyderabad-Dn. 


: The present contribution is a continuation of the work which the authors started 
to re 


cord the species of rusts occuring on various angiospermic hosts in the 


. 
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and in the forest reserve of Hyderabad. The material for this paper was 
lected from the luxuriant and deciduous forest of Narsapur, situated at a 
f 36 miles from Hyderabad City. 


vicinity 
mostly co 


a4 distance © Spare A 2 
‘In the present communication 16 species of rusts have been reported for the 


t 
` 
| first time from Hyderabad, out of which two i.e., Ravenelia Sayeedii and Aecidium 
| parleriae are described as new species. Abrus precatorius L., has been recorded as 
n additional host for Ravenelia odorata, 

a 


6, On some Aspergilli new to India. 
S. B. SAKSENA, Saugar. 


i In this paper two species of Aspergillus namely Aspergillus niveus Blochwitz 


y and Aspergillus sclerotiorum Huber which are reported for the first time from India, 
7 are described in detail. These species were isolated during the course of ecological 


study of soil micro-fungi of forest soils of Sagar and its neighbouring areas. Asper- 
gillus niveus was collected twice, once from a forest soil in which Butea mono- 
sperma O. Ktze, Diospyros melanoxylon Roxb. and Anona squamosa Linu. were 
the dominating tree species and the soil was dark-brown and loamy with a pH 7-5. 
The fungus was recorded upto the depth of 12” in soil. Second time it was recorded 
from an adjoining grassland soil in which Dichanthium annulatum Stapf., Bothrio- 
chloa pertusa Willd. and Iseilema anthophoroides Hack. were the dominant grasses. 
The soil was black, clayey loam with a pH 7-5. 


With the addition of these two species the total number of valid recognisable 
species of Aspergillus in India is now raised to twenty nine. 


T. A contribution to the knowledge of Indian Penicillia. 


S. B. SAKSENA, Saugar. 


During the course of the studies of microfungi of forest soils of Sagar the writer 
came across with six species of Penicillium. Out of these two species namely 
Penicillium terlikowski Zaleski and Penicillium funiculosum Thom were not reported - 
carlier from India. In this paper these have been described in detail. Penicillium 
lerlikowski was isolated. from a forest grassland soil which was black, clayey loam 
ar pH of 75. Two strains were collected of Penicillium funiculosum. One of 
ont na agrees closely with the description of culture No. NRRL 1132 (Raper 
ne ents 619), was isolated twice, once from the above mentioned grassland 
Which a again from a forest on alluvial soil with a pH of 7-5-8:0. The other strain 
P GO) p closely with the description of culture No. NRRL, 1035 (Raper & Thom 
midslope k also collected from two different soils, once from a forest soil on a 
Sawm a hill which was rich in lime (25 per cent) and the pH was 7:5. 

ae it was recorded from a soil of a scrub forest with a pH of 6-5. It 


@ppears that OAN à 
: Penicillium j um i i i Is of th a 
investigated, funiculosum is fairly common in the soils o e are 


Int ili 
erfertility Phenomenon in Ganoderma lucidum (Leyss.) Karst. 


ANJALI SARKAR, Calcutta, 


Exe epcumments with 16 single spore cultures of Ganoderma lucidum indi- 

on ee is heterothallic and it exhibits ‘tetrapolar’ type of interfertility. 
à he >y isolating 16 monosporous cultures from a single sporophore on 
; agoni collected jn September, 1954. They were grown in pairs in all 
meee I F 1 all 
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was evident that the single spore cultures fell into 
4 groups on the basis of their ability to form dicaryotic aes? me EP An by the 
presence of clamp connections. In species showing this type o errores it 
has been generally assumed that the ability to pair 1m such a ae aa to produce 
dicaryotic mycelia is determined by the ‘“‘occurrence and independent assortment 


of allelic determining factors at two genetic loci”. 


possible combinations and it 


9. A preliminary observation on the control of pest on the leaves of Amaranthus 


viridis Linn. by irradiation with infra-red rays. 


S. SUNDARAM, Annamalainagar. 


An experiment was conducted by irradiating seedlings of Amaranthus viridis 
Linn. by infra-red rays emitted out of “Infraphil” lamp of 40 Watts. from a distance 
of 24 inches for a total period of only five minutes with a view to control certain 
pests which devastate the leaves. The leaves of the plants are used in dietry 
for culinary purposes. 

The experiment was conducted for one season and the preliminary results have 
been presented here for what they may be worth. As compared to the control 
plants, the experimental plants : 


. had flowered a little earlier 

. were much more vigorous in growth 

. were practically free from insect attack 

. longevity has been increased by about 8 weeks and the plants are still 
thriving in their full vigour in the experimental Botanic Garden of the 
University whereas the control plants succumbed to the pest, died and 
dried off about 8 weeks back. 


A WUN 


Further experiments in the same line are being continued. 


10. Studies on Perithecia Formation in Penicillium vermiculatum Dangeard. 
A. DAS GUPTA and P. N. NANDI, Calcutta. 


A strain of Penicillium vermiculatum Dangeard isolated in this laboratory was 
found to produce perithecia, asci, and ascospores only on malt-agar and not on P.D.A. 
(potato- dextrose-agar) and C.D.A. (Czapek Dox agar) media. When 2 per cent malt 
extract solution was rendered colourless by adsorption in acti 
tion of perithecia was not hampered. Thus, the a 
thecia formation was not coloured. 


vated charcoal, forma- 
ctive factor responsible for peri- 


Biotin and thiamin did not induce production of perithecia when added in 
various concentrations individually or in combination. Yeast extract when added to 
Czapek Dox Agar did not also favour production of perithecia 

Several carbon sources were tried 
effect. Of the nitrogen sources tried, re 
production of perithecia. 


» replacing glucose in C.D.A. without any 
placing NaNO, in C.D.A. Tryptophane induced 


s Colourless malt solution (charcoal adsorbed) 
dimethylamino benzaldehyde test indicating th 
other indole compound. 


tesponded positively to the para- 
€ presence of tryptophane or some 


Though it cannot be said at the 
malt is tryptophane or its analo 
tryptophane so far as the produ 


J present stage whether the active factor in 
gue, it can be said that the fungus is deficient in 
ction of perithecia is concerned. 
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Antibiotic Activity of Penicillium vermiculatum Dangeard. 


j1. 


S. K. MUKHERJEE, G. P. SEN and P. NANDI, Calcutta. 


A strain of Penicillium isolated from West Bengal soil possessed antagonistic 

‘on against Staph. aureus, Str. viridans, E. coli, Eb. typhosa, Enterococci, Curvu- 
Soe ata Helminthosporum oryzae and Alternaria solani. The strain was identi- 
CS Penicillium vermiculatum Dangeard. The strain was found to be more active 

inst gram-positive bacteria than against gram-negative bacteria. The highest 
per tic titre was obtained using Czapek’s medium with 1 per cent glucose+1% 
Bese as C-source. The antibiotic principle was thermolabile in nature. Methods 
tal purification of the active substance were given. Recovery was 4-5%. 


12. Occurrence of Botryosporium in India 
B. PADHI, Cuttack. 


A couple of species of Botryosporium Corda have been recorded from Europe 
and America, growing under artificial conditions of green houses, on decayed plant 
material. They have never been recorded from India in the past. But this paper 
records and decribes B. longibrachiatum (Oud.) Maire (Mason, 1928) from Cuttack, 
growing profusely and luxuriantly on decayed plant material in the field, both in 
the rainy season and the winter. 

Condiophores of the fungus are assurgent, long, slender, simple below, hyaline, 
producing in acropetal order numerous lateral branches, ultimately of nearly equal 
length. These laterals bear on slightly inflated fip about five short branchlets which 
end up in several globular heads of conidia. Conidia are sessile, not catanate, 
hyaline, one-celled, ovoid. En masse the growth is brilliantly white in colour. 


13. Effect of Phosphatic fertilizers on the incidence of infection of 
Helminthosporium oryzae Breda de Haan on Paddy. 


N. K. CHAKRABARTI, Calcutta. 


Application of Phosphatic and potash fertilizers has generally been regarded as 
conferring resistance to the attack of disease particularly in respect of Blast disease 
of Paddy (Nishikado, Sundararaman and Krishnaswami) 


. To find out whether the application of Phosphatic fertilizers: can influence the 
incidence of infection of 


: Helminthosporium oryzae Breda de Haan on paddy, an 
€xperiment was laid on Bhasamanik variety of paddy with Bone-meal as the source 
of P,O., in State Agricultural Farm, Chinsurah, West Bengal, at the rate of Olb, 
ee 40 Ibs. and 60 Ibs. of P,O, per acre. The experiment was carried on for 
leaf wae cove years on replicated and randomized plots. Data were taken on 
a o and of grain infection. The leaf infection value has been obtained by 
eo leaves (25 leaves per plot formed a sample) with the standard ‘leaf 
Vest a Chart’ used in the Mycology section of State Agricultural Research Institute, 
of mee ce In respect of grain infection number of spotted grains in a sample 
analysis k E per plot was noted. Results of the experiment on statistical 
either owed that application of phosphatic fertilizers did not have any effect 

on leaf infection or on grain infection. 


l4. pia. 
teliminary Studies on Sporulation of Bacillus in Fluid Medium. 
S. K. MAJUMDER and M. C. PADMA, Mysore. 


A nur 
Success pac of bacterial insect pathogens belong to the genus Bacillus. The 


e bacteriological control method for insect pests is dependent on the 
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f the entomophagus virulent spores of Bacilli in mass scale, preferably 
in liquid media. Effects of sugars in broth on sporulation of B. ne ee mega- 
therium, B. cereus and Bacillus sp. (HB 1I) pathosgnic on ie ves o wla F 
larvae were studied. Amongst the sugars examined, lactose could stimulate sporo- 
genesis in the organisms. Studies on different concentrations of peptone and lactose, 
in nutrient broth were made in this respect. A technique has pesn evolved as a 
result of this study to harvest maximum crop of spores from a fluid medium and 


has been reported in this paper. 


production o. 


15. Pathological Studies of Pestalotia mangiferae. 
R. N. TANDON, U .S. SISODIA and K. S. BILGRAMI, Allahabad. 


Peslalotia mangiferac has been observed on leaves of Mangifera indica at Allaha- 
bad and Madras. The pathogenicity of this organism has been established on 
leaves, stem and fruits of mango and symptoms have been described. Cross inocula- 
tions on Psidium guiava. Mimusops hexandra, Butea frondosa, Eucalyptus sp. and 
Citrus sp. were unsuccessful. Storage of fruits at temperatures below 8°C prevented 
fruit rot. Dusting the leaves with zinc sulphate controlled the disease but 
similar dustings on fruits failed to control the rot. 


16. Curvularia pallescens Boed., on Accidium urgineae sp. nov. 


P. RAMACHAR, Hyderabad-Dn. 


In this paper the author reports the occurrence of a rust fungus on Urginea 
indica Kunth, a member of the Liliaceae, which does not seem to have been reported 
so far. The rust showing the two spore-forms namely the aecia and pycnia is des- 
cribed as a new species. The paper also reveals an interesting observation that 
is made while trying to work out the life-history of the rust. In the early stages 
of the attack the spore forms were well noticed, later the aecia were found to be 
covered with a purplish black covering of some other fungus. Microscopically this 
could be mistaken for the telial stage of the rust. Microscopic examination of the 
hyperparasite reveal it to be one of the fungus of the fungi imperfecti group belong- 
ing to the Phragmosporous dematiaceae. The characteristic appearance of the conidia 
led the author to identify the hyperparasite as Curvularia pallescens Boed. The mor- 
phology of the fungus is described in this paper. 
of the occurrence of the telial stage of the rust and 
the total destruction of the aecial spores before they 
cup, thereby preventing further development. ; 


The author reports the failure 
reasons out, that it is due to 
are dispersed from the aecial 


17. Varietal resistance of gram to Fusarium wilt. 


S. K. CHAUHAN, Agra. 


In an attempt to ascertain varietal resista 
orthoceras App. and Wr.) a short series of 
“during the rabi 1955 using four varieties of 
3. N. P. 58, and 4, T 85) in Agra soil wher 
was uniformally infected with the fungus. 


nee of gram wilt (caused by Fusarium 
pot culture experiments were conducted 
gram, (1. Agra Local, 2, Agra Selected, 
e wilt is common. ‘The soil of the pots 


Six replications were maintaj i 
: aintained through- 
out for each variety. The controls were kept in uninfested soil where the plants 


remained healthy throughout. When the wilting started the 
affected each day was recorded separately for each pot. 
to an average of 10 plants per pot and the mean of six 


Number of plants 
The mortality figures relate 
pots of each variety. The 
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ortality figures statistically creel seal are: 48 for Agra Local, 3-0 for Agra 
0:7 for N.P. 58 and 0:2 for T. 85, the ‘critical difference’? being 1:8. 
A the incidence of wilting is 48 per -cent in Agra Local, 30 per cent in Agra 
j Th i per cent in N.P. 58 and 2 per cent in T. 85. These experiments suggest 
Saeed ity of testing varietal resistance on an extensive scale to obtain results 
oe aN practical value. 
o 


nal m 
selected 


Observations on Certain Soil Conditions Affecting Fusarium Wilt of Gram. 
8. 


S. K. CHAUHAN, Agra. 


1 


Wilt of gram caused by I’usarium orthoceras App. & Wr. has been studied in 
lation to certain soil factors. Two types of soil, manured and unmanured, dis- 
TE Ri acidic and alkaline (pH—6-0 and 8:5 respectively) with two levels of soil 
Be (low and high) were considered. The experiments were conducted in 
ots. The soil of each pot was inoculated uniformly and ten seeds of gram were 
f Re in each pot. Six replications were maintained. One set of control in un- 
inoculated soil was also kept where all the plants remained healthy throughout. 
The pathogen was reisolated from the wilted plants. ; 

When the wilting started the mortality was recorded at regular intervals for 
each treatment in each pot separately. The figures for total mortality have been 
analysed statistically. The effect of individual factors as well as their interactions 
is significant, indicating the importance of the study of the influence of a com- 
bination of factors. Certain suggestive indications have been obtained but much 
detailed experimentation is needed for any reliable conclusions. 

Considering the influence of the three soil factors individually and indepen- 
dently, it has been seen that in distinctly alkaline soil (pH—8-5) the percentage 
mortality is 67 compared to 37 in acidic soil (pH—6:0). Soil moisture by itself 
does not seem to have much pronounced effect on the mortality. Similarly 
Manuring with compost without interactions with other two factors lowered the 
mortality by 13 per cent. The data for individual factors and those for inter- 
actions of first and second orders indicate that mortality due to wilt in the field 
is determined by a combination of several factors; the effect of an individual 
factor may be entirely different when interacted by others. 


19, Chemistry of Diseased Fruits of Coriandrum sativum L. Affected by Proto- 
myces macrosporus Ungl. 


J. S. GUPTA, Agra. 


TA ee fruits of Coriandrum sativum L. are extensively used as condiment in 
si ee of curry powder, pickling spices and sausages. By employing 
healthy aa cial analytical methods, chemical constituents were determined in 
iai diseased fruits. It was found that total nitrogen and fat contents 
total mo; on diseased fruits by approximately 0:35% and 14% respectively ; whereas 

“lsture, fibre and mineral matter increased by 03%, 25% and 1% respectively. 


20. 
Effect of Certain Chemicals, 


Antibiotics, and Fungicides on Germination of 
amydospores of Protomyce 


s Macrosporus Ung. 


J. S. GUPTA, Agra. 


Proton 
trophy Ga Pee ™a@crosporus Ung. attacks Coriandrum sativum L. causing hyper- 
to chlamydo Cm, leaves and inflorescence. The recurrence of the disease is due 
Maturity; Spores which fall in the soil from the infected parts at the time of 


cause infection next year. Germination of chalmydospores was 
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studied in respect of distilled water, tap water and 1% soil extract | solution to 
examine the optimum conditions of germination. Some fungicides like Perenox 
and Agrosan and certain sulpha-drugs like sulphathiazole and sulphadiazine were 
used to detect fungicidal action, if any. Both the fungicides iea germina- 
tion. Percentage of germination was reduced in dilute doses (0:025% and 0:05%) 
of sulpha-drugs but higher doses (01%) proved to be quite Benes, Among the 
antibiotics tested, streptomycin lowered the germination percentage but in dilute 
doses of penicillin it was fairly good. Formalin (05 and 1%) completely inhi- 


bited the germination of chlamydospores. 


21. An Actinomyces antagonistic to Alternaria solani and Helminthosporium 
oryzeae. 


K. C. BASU CHAUDHURY, Agra. 


An Actinomyces isolated from the soil of local fields was found to possess 
fungistatic properties active against Helminthosporium oryzeae causing a serious 
disease of rice and Alternaria solani the causal organism of the Early Blight of 


potato. 


(iii) Pteridophyta 


22. On the systematic study of Indian Marsileas, so far a neglected subject. 


K. M. GUPTA, Jodhpur. 


Although some morphological and physiological work has been done on some 
widely distributed species of Marsiica, the systematic work has been completely 
neglected. On examination of the material available in Rajasthan, it has been 
found that the local flora is represented by at least four species, out of the nine 
so far recorded from the Indian sub-continent. ‘This includes a new species and 
M. aegyptiaca Willd. which has been reported by the author only last year from 
Jodhpur and for the first time from India, 

As there exists enough confusion with regard to the specific characters of 
these ten species including even the better known north Indian species like 
M. minuta and M. quadrifolia, it was decided to take up this work at Jodhpur. 
As a result of the examination of the available material and advice from friends, 
particularly the authorities of the Kew Herbarium, it has been possible to indicate 
clearly the specific characters that delimit our nine Indian species. These characters 
mostly partain to the external and internal structures of the sporocarps besides 
their mode of attachment to the petioles. 

The detailed work that is going on in the laboratory with a view to make a 


monographic study of the genus in India includes both morphological and syste- 
matic aspects of the problem. 


It may be possible to illustrate the 


3 a subject matte aper tual 
specimens, diagrams, ' T of the paper by ac 


maps and tables at the time of the Science Congress. 


(iv) Gymnosperms 
23. Occurrence of Abnormal Pinnae in Cycas circinalis Eich 


(Miss) ANNIĘ THOMAS, Annamalainagar, 


Observations are based . on 
Botanic Garden. Abnormality wa 
this was of an order of 36%. 


Cycas circinalis Eich. growing in University 
s found in 127 leaves out of 312 studied and 
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puormality consists in the pinnae becoming yery much leathery and 
ze of obovate or of obtuse shape with retuse tips. Size difference 
abnormal and normal pinnae has been of the order of 100% The 
ae are darker green in colour as compared to the normal ones. 

al pinnae exhibit the following anatomical differences as com- 


Wo Coe 
Jer in St 


y ma 
R he 


I ween t 
Sosa pinn 
` The abnorm 
ed to the normal ones. 
(a) Epidermis is more strongly cutinized 
b) Hypodermis is three layered (only one layered in normal) 
c) Palisade cells are about double the length as compared to the normal 
d) A broad chlorenchymatous tissue surrounds the vascular bundle, this 
tissue being absent in the normal pinnae. 
(e) There is a markedly profuse development of transfusion tissue round 
the vascular bundle extending into the lamina. 


par 


( 
( 
( 


the cause of the occurrence of abnormal pinnae is yet enigmatic and is under 


investigation. 


24, Variability in the Tracheary Pitting of Cedrus deodara Loud. 
(Miss) C. P. GODAVARI, Annamalainagar. 


1, The lacerated margin of the torus of Cedrus has hitherto been considered 
to be a constant diagnostic feature. 

2. This feature has been given undue importance to such an extent that 
some authors made extensive use of this character in the identification of the 
wood of Cedrus both living and fossil. 

3. This character of the torus is conspicuously absent in the Nilgiri specimens 
and present in the Himalayan ones. 

4. My observation namely the absence of the lacerated margin of the torus 
shows that the genus is highly variable in its wood structure and this view is 
well supported by Bailey who also points out the extreme variability of the wood 
of Cedrus. i 

5. In the absence of the lacerated margin of the torus, the medullary ray- 
cells with heavily pitted walls on all sides and many pits pointed towards the 
Intercellular spaces can be considered to be the most important diagnostic feature. 

6. The presence of poorly developed resin parenchyma and its restriction 
me to the late wood is also an almost equally important character in the 

ntification of the word of Cedrus. 


(v) Angiosperms (Systematics) 


25. Fi o re 
Fibre Yielding Weeds of Bombay and Its Suburbs. I. Malachra capitata Linn. 


3. 
S. NAVALKAR, Visnagar (N.G.) and S. M. BETRABET, Bangalore. 


Whi : ; 
hile studying the physical and chemical properties of bast fibres, it was 


tho 
diie ae pay attention to the plants yielding fibre other than jute and 
€ plants Bese oe present investigations were made with a view to find out 
acute shorta able in Bombay, that could be used as substitute for jute, as an 

t was ne of jute was felt after the Indian Partition in 1947. 

ereto rice ee from observations and phytosociological study that innumerable 
Abundance or ed plants, especially belonging to cohort Malvales, are growing in 
* Very ce waste lands of Bombay during monsoon. Malachra capitata Linn., 
bility to dr on weed, has been taken for the investigation because of its adapta- 
ought condition and prolific growth, It has high fibre content (11%), 
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fine colour and lustre, and compares well with vate jute of commerce. It has 
long strands, long ultimate cells (20 mm.), L/D ratio is tiga (128), and useful 
for spinniug. Its intrinsic strength is low (2-123) and GEES elongation ap 
break is high (4:29) as compared to jute (3°72). It closely See in almost al] 
chemical properties to ‘lossa jute. The fibres can be given a trial as jute substi- 
tute or can be mixed up with jute in large proportion. As it grows abundantly 
on waste lands, its cultivation will not displace any food or commercial crop, 
Schopper’s tester was used to find out the intrinsic strength and elongation 


break. 


26. On the Fresh-water Swamp Vegetation of Uthangal (South Arcot District), 


D. KASINATHAN, Annamalainagar. 


A study has been made of the Fresh-water Swamp forest vegetation of 
Uthangal, a village due south-west of the famous Lignite Mines of Neiveli. The 
area of this forest is over 17 acres and the marshy situation is produced by a 
number of perennial artesian wells which have existed here since time immemorial. 
The out-put of water from this area is so great that it commands all round it 
centrifugally, paddy cultivation of about 900 acres. 

This swamp forest is remarkable in the fact that it represents plexus of 
reed-swamp and bush-swamp over-topped by tall trees growing to heights of about 
60 to 80 feet. 

The vegetation, therefore, of this fresh-water swamp may be graded in storeys : 
The first storey (tier) is constituted of tall trees like Mangifera indica Linn., 
Bassia latifolia Linn., Eugenia jambolana, Lam., Ficus bengalensis Linn. and it 
is curious to note that although they are mesophytic trees they have got adapted 
to the helophytic situations; the second storey is constituted of a gregarious and 
dominant growth of thick stemmed and very divergently branched specimens of 
Pandanus; the third storey is constituted of regular helophytes like Typha angustata, 
B. & CH., Cyperus rotundus, Linn., Scirpus articulatus Linn., Polygonum glabrum 
Willd., Lippia nodiflora Michux., Wedelia calendulacca Less., etc. and here and 
there sporadically, there are deep pockets of water in which abound the hydro- 
phytic plants like, Ottelia alismoides Pers., Aponogeton monostachyon Linn. and 
Marselia sp. The floor storey is of immense interest because the substratum is 
predominantly a thick mat of dead debris of Pandanus and other plants which 
recall something of the floating island of Khajiar. 
fe ie a DA A a very shady place full of humidity; 
Acrostichum aureum Linn Ne A a Groah (Cag plants a 
Hook and Ceratopteris Tan opie i em Sela NORUMATS heros 
luxuriantly on the deal tree trunk me ae ager OF OST AAES ge pen 
either on the plains or on the hill A a era of vegetation is unkno 
ever, in contiguity with the Neiveli Lignite Mince net, Tts occurrence, how- 
swamp forest is not the last remnant A ae aie nese tetas 

ot a very extensive forest which existed in 


the days gone by and which now lies resery i i 200 feet belov 
preserved a u p 5 í 
f ; S Lignite about 


27. The Hydrophytes of Cuttack. 
H. PATTNAIK AND N. 


The Botanical survey 
collecting all the plants of 
the discovery of rare, 


K. CHYAU PATNAIK, Cuttack. 


of Orissa has recently been started 
Orissa for the study of Systematic bota 
economical and medicinal plants. 


with a view to 
ny as well as for 
A preliminary work has 
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Peto find out the hydrophytes of the city of Cuttack. It has been found 
peen the number of aquatic monocots are more than the aquatic dicots. Families 


& that 7 7 7 ; 

i ont “yärocharitaceae, Cyperaceae, Gramineae, and Pontederiaceae are dominating. 
like he total population about 60% are free-floating showing their vegetative 
of ariance mostly in rainy season, coming to flower as the ditches and ponds dry 
ade the late autumn. 

REA Preliminary Survey of the Medicinal Plants of Agra. 


K. C. BASU CHAUDHARY, Agra. 


Jn a preliminary survey for the medicinal plants in the flora of Agra, the 
author has recorded 66 species belonging to 33 families of flowering plants. The 
plants in reference are systematically arranged after Bentham and Hooker. Latin 
names of each plant is followed by the name in the local language and parts of the 
plant employed in medicine are menticned along with their actions. 


(vi) Angiosperms (Morphology) 


29. The Embryology of Corchorus olitorius Linn. and C. capsularis Linn. 


P. K. BANSAL, Jaipur. 


A reinvestigation of the embryology of Corchorus olitorius and C. capsularis, 
belonging to the family Tiliaceae, have shown certain features not reported by 
previous workers. 

The anther wall comprises four cell layers—the epidermis, endothecium, a 
middle layer and the tapetum. Two middle layers are present in C. capsularis. 
The archesporium cuts off a parietal layer from which are derived the outer endo- 
thecium and the inner middle layer and tapetum. ‘he tapetal cells are 2-3 nucleate 
in C. olitorius and 4-5 nucleate in C. capsularis. Tetrahedral, decussate as well as 
isobilateral pollen tetrads are formed as usual. Pollen grains are shed at the 
2celled stage. 

The ovule is bitegmic, anatropous and crassinucellate. The micropyle is formed 
by the outer integument. The archesporium is hypodermal in origin and may he 
single-celled or two-celled. ‘The embryo-sac is of the Normal 8-nucleate type. 
Starch grains are present in the embryo-sac. The antipodals degenerate before 
fertilization. 

a the two species of Corchorus the generative nucleus divides within the 
fy i A before pollen tube formation while on the stigmatic surface, contrary 
a on of Rao (1952). The male gametes appear vermiform in shape. 
Ean to n is simultaneous and occurs 5 hours after pollination. The male gametes 
pollen oes at the time of fusion with the egg and the polar nuclei. The 
primary a Bee in the embryo-sac for about 20 hours after fertilization. The 
he en an osperm nucleus divides approximately 22 hours after fertilization. 
shaped we ir is of the Nuclear type. Cell-wall formation occurs at the heart- 
to have ee the embryo. Some hypertrophied endosperm nuclei which appear 
the embryos ed from fusion of several nuclei are noticed in the lower part of 
ac. 
nucle; i ae ee of the zygote is transverse and occurs after 50-60 endosperm 
Proem Do en formed. Both the apical and the basal cells of the two-celled 
felled, ntribute to the development of the embryo. The suspensor is 2-3 


` panas 
k ij 


The seed ae ; ieee? 3 
NE onter o Coat comprises both the epidermal layers of the inner integument, 
ne forming the ‘Palisade’ layer. The outer integument does not surviye 


ut P 
~~ Persist 
: Se papery layer in the mature seed, 
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ibuti i i i us monilifer Dc. 
30. The Contribution to the Life-History of Alysicarp h 
D. KAMALA, Hyderabad-Deccan. ' à 
The development of the microsporangium, megasporangium, female gameto- 
phyte, fertilisation, endosperm, embryo and seed of Alysicarpus monilifer has 
been studied. ? Rete ee y 
A single layer of hypodermal cells forms the primary archesporium in each 
anther lobe. The anther consists of an epidermis, four wall layers, secretory 
uninucleate tapetum and one or two rows of spore mother cells. Fibrous endo- 
thecium is differentiated before dehiscence. Pollen mother cells undergo two 
meiotic divisions, tetrahedral and bilateral tetrads are formed. Cytokinesis takes 
place by furrowing. The pollen is shed at two-nucleate stage. The exine is 
smooth and possesses three germ pores. The ovule is crassinucellate, bitegmic 
campylotropous. The primary archesprial cell by one periclinal division gives rise ye 


to parictal cell and a megaspore mother cell. A linear tetrad of megaspores is 
formed after a meiotic division in megaspore mother cell. Three successive 
mitotic divisions without wall formation in functional chalazal megaspore result in 
eight nucleate embryo-sac of polygonum type. Hypostase is present. Micropyle 
ziz-zag. 

Fertilization is porogamous. Pollen tube contains one vegetative and two gene- 
rative cells and traverses through the inter-cellular spaces of the stylar tissue and’ 
the nucellus. It discharges its contents into a synergid which breaks at its apex 
and the contents flow to the vicinity of the egg. Syngamy takes longer time than 
triple fusion. The pollen tube is persistent. Endosperm development follows the 
nuclear type. Cell-formation starts at the micropylar end of the embryo-sac and 
extends to chalazal end. At the chalazal end the endosperm remains free nuclear 
for a long time even after the appearance of cotyledons and has a tubular form 
which acts as a haustorium. The terminal cell Ca and basal cell Cb of the two- 
celled proembryo are formed after the first division of the oospore. ‘The cell Ca 
contributes to the formation of the embryo proper and the cell Cb forms only the 
large suspensor. A wedge-shaped epiphysia! initial is differentiated from the 
cell a that is the daughter cell of Ca. This ultimately forms the stem apex. The 
sister cell of the epiphysis with the two daughter cells of the cell b by undergoing 
further divisions form two tiers of cells. ‘he tier pc, below the epiphysis gives 
rise to cotyledons and the tier pc’, which is above the suspensor gives rise to hypo- 
cotyledonary region and hypophysis of the embryo. Thus the embryo development 
follows the trifolium variation of the onagrad type. The mature seed is nonendas- 
petmic and the seed coat is formed by the outer integument, 


31. A Contribution to the Embryology of Some Members of the Family 
Cucurbitaceae, 


DALBIR SINGH, Agra. 


5 The following members of the Cucurbitace 

indica Naud.; Citrullus colocynthis Sch j 
rad., C. vulgaris $ odite 

flowers), C. vulgaris var. fistulosus Stocks. ; j a e oe 


? 2 Lagenari is Ser.: Luffa acgyp- 
tiaca Mill.; Melothria maderaspatana Linn. - £ a vulgaris Ser.; Luffa acky 


Momordica charantia Li hin- 
. ; A ) harantia Linn., M. coc 
chinensis Spreng.; Trichosanthes dioica Roxb, and T anguina Linn A 


e A ee ie Pees paat of an epidermis, and endothecium, two middle 
fibrous thickening oft peni of nich the endothecium develops the usual 
degenerate at cane a epidermis and middle layers together with the tapetum 
Wee aa a ity. ‘The microspore tetrads formed are of tetrahedral, iso- 

I ecussate types. ‘Ihe pollen grains are shed at two-celled stage it 


ae are investigated : Cephalandra 
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mbers like Momordica sps. and at three-celled stage in others like Lage- 
È ni and Trichosanthes. In most cases the pollen grain germination 
j monosiphonous condition while a considerable number of them also show 
honous condition. — 
| The ovules are bitegmic, crassinucellate and anatropous. The nucellar tip is 

«shaped which travels in the micropylar canal to various levels and in Lagenaria 
beak is it is found to have protruded above the level of integuments. 
aye spore mother cell forms either a linear tetrad of megaspores or a row of 
E cells in which the lower two are megaspores. It is the chalazal megaspore 
| hich- usually functions. Simultaneous development of micropylar and chalazal 
| y aspores is, however, observed in Citrullus colocynthis. The embryo sac is of 
| fe eolygonum type. In C. vulgaris, in some embryo sacs, one or two antipodal 
| cells persist even after fertilisation; they enlarge considerably and acquire the 
haustorial function. 


gom 
} qarid, 
j shows & 
yg polysip 


oe eg 


32. Life History of Viola tricolor L. 
DALBIR SINGH, Agra. 


Viola tricolor L., a common garden winter annual, possesses bitegmic, crassi- 
nucellate and anatropous ovules. The megaspores are arranged in a linear tetrad 
generally; less frequently in a row of three cells of which the upper is the undivided 
dyad cell. The chalazal megaspore always functions. The embryo sac which 
develops after the Polygonum type mostly has normal orientation. In one case, 
however, the egg was observed at the chalazal end and the polars were present near 
it. This embryo sac showed no antipodal cells and no synergids. 

Double fertilisation is observed. The pollen tube enters the embryo sac 
through the micropyle after crushing one of the synergids. The sperms prior to 
fusion show distinct nucleoli and nuclear membrane. 

The endosperm development is free nuclear. 

Development of the embryo, observed in precise detail, shows that the first 
division of the zygote is transverse. ‘The following division in the apical cell is 
vertical and in the basal cell transverse resulting in an inverted T-shaped tetrad. 
The subsequent divisions confirm to the Asterad type of development. Some cases 
of embryo development, however, show a marked variation. In these cases both 
the cells of a bicelled proembryo divide transversely and subsequently shows a 
Chenopodiad type of development. The mature embryo is straight and has two 
cotyledons. 

Both the integuments consist of two layers of cells at the megaspore mother 
cell Stage. Later on, however, they become three layered and both of them take 
Pae in the formation of seed coat. The outermost layer of the seed, formed by 

€ outer epidermis of the outer integument, consists of mixed patches of two 
types of cells (i) simple thin-walled palisade cells, (ii) palisade-like cells with 


reti J; : 3 
pet thickenings. Rest of the cells are greatly pressed in the mature seed 


clon) eas develops at two places in the ovule (i) in the nucellus directly 
chalazal : Saleno Bae, (ii) slightly below it at the level of the integuments in the 
Gished pen The cells of the nucellus between the two hypostases are mostly 
bena Tom a few layers persist. The chalazal cells above the lower hypostase 
thick-walled <-walled and join the layer of the sclerenchyma in the seed coat. These 
Me ek cells are arranged in three or more layers in a mature seed. 
i A dr R as well as the perisperm are present in the mature seed. 
! a cup, vascular bundle entering the chalaza bifurcates and fans out to form 


The , s 
feration eae Seed is top shaped and arillate. The aril is formed by the proli- 
the micropylar cells of the outer epidermis of seed coat. 
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33. The Embryology of Clematis gouriana Roxb. 
R. L. N. SASTRI, Waltair. 


The present paper describes the structure and development of pollen, embryo 
sac and endosperm in Clematis gouriana. ; 

The anther wall is five layered of which the innermost forms a tapetum of 
secretory type. The hypodermal wall layer develops into the fibrous endothecium, 
Division of pollen mother cells is simultaueous and cytokinesis takes place by 
furrowing. Pollen tetrads are tetrahedral or isobilateral. Pollen grains are two 
celled at the time of shedding. 

There are four or five ovules in a carpel, of which only one reaches maturity 
while the others degenerate. The remnants of the degenerating ovules are found 
till a very late stage in the development of the fruit. Embryo sac development 
proceeds normally in the degenerating ovules but their nucellus becomes crushed 
at the eight nucleate embryo sac stage, ouly the nucellar epidermis remaining. 
The growth of the integument is arrested at a very early stage in the degenerating 
ovules. 

The functional ovule is unitegmic, anatropous and crassinucellate. A single 
hypodermal archesporial cell is formed, which functions directly as the megaspore 
mother cell without cutting off a primary parietal cell. The megaspore mother 
cell forms a linear tetrad of megaspores of which the chalazal one is functional. 
The embryo sac is of the Polygonum type. The nucellar epidermis undergoes a 
periclinal division and becomes two layered in the apical region at the eight 

m= nucleate embryo sac stage. The antipodals undergo secondary increase in number 
and persist till a large number of endosperm nuclei are formed. They become 
narrow and elongated and ate very conspicuous in the mature embryo sac. After 
a few endosperm nuclei are formed a postament is formed, in which the antipodals 
are lodged. The synergids have hooks and filiform apparatus. 

Endosperm is of the nuclear type. Wall formation starts from the periphery 
at about the time the embryo becomes globular. 


34. The ‘ea of Mahonia leschenaultii Takeda (Berberis leschenaultii 
Wall). 


R. L. N. SASTRI, Waltair. 


The wall of the mature anther consists of five layers of which the innermost 
functions as tapetum of secretory type, which shows a tendency towards the 
fusion of tapetal protoplasts. The tapetal cells have initially two nuclei each 
but the latter increase to 4-8 in number due to mitotic divisions at about the time 
the pollen mother cells are in Metaphase I. The tapetal cells become large in size 
and are conspicuous with big nuclei and vacuolated cytoplasm. The hypodermal 
wall layer becomes the fibrous endothecium, Cytokinesis is by cell plate formation 


and division of pollen mother cells is Successive. Pollen tetrads are isobilateral 
or tetrahedral. The mature pollen grains are two celled. 


| There are 4 or 5 ovules in each carpel, all of which reach maturity. The ovule 
is bitegmic, anatropous and crassinucellate. ‘The micropyle is eed, b both the 
integuments and is zigzag. A single hypodermal archesporial cell is Mro iei 
in the young ovule ; it cuts off a parietal cell which by a series of periclinal 
divisions gives rise to 6-8 layers of parietal tissue at the mature ane o be stage. 
In addition to these, the cells of the nucellar epidermis undergo | divisions 
in the apical region and form about 4 layers of cells which ine dense cytoplasm 
in the mature ovule. The megaspore mother cell forms a linear tetrad of me 
spores of which the chalazal one functions and gives rise to an cies sac of the 


> 
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um type: The synergids are conspicuous and persistent and show filiform 

eT The antipodals are persistent and conspicuous with large and hyper- 
es nuclei and vacuolated cytoplasm. 

J FO onia leschenaullii shows many embryological features in common with 

j i Bis nepalensis studied by Johri (1935). However, the differences between the 

Ber are significant enough not to justify the treatment of the former as a variety. 


two s has been done by Hooker (1897). 


of the latter a 


35 Cytological and Embryological Studies in Daemia extensa Br, 
INDU SEKHAR BISWAS, Calcutta, 


1. The diploid number of chromosomes as determined from the root tip cells 
is twenty-two, of which oue pair is long and shows submedian primary constriction 
and secondary constriction in the longer arm. Five pairs are medium sized, of 
which two pairs are with subterminal, one with submedian, one with median primary 
constriction, and the other with submedian primary constriction with satellites in 
the shorter arm. Of the remaining five pairs of short chromosome, three have 
median and two submedian primary constrictions. The shortest among them has 
satellites in the longer arm. 

2. Meiosis is normai though early disjunction of the bivalents have been 
observed. Eleven bivalents have been noted at diakinesis and metaphase I. 

3. Pollen formation is of the successive type and results in a linear tetrad of 
microspores. 

4, Spermatogenesis takes place within the pollen grains, which are tri-nucleate. 
The male gametes have one end attenuated and drawn out. 

5. In the development of the pollinium the glandular cells of the stigmatic 
ridge produce a secretion, which becomes cartilagenous to form the hi-hooked 
corpusculum at the centre. Lateral prolongations develop from this on both sides. 
The tapetal secretion, which envelops the pollen grain appears to be of a similar 
nature to that given out by the glandular stigmatic cells. On disorganisation 
of the anther wall the tapetal secretion enveloping the pollen mass extends out- 
wards at the stomial regions and unites with the lateral processes of the corpus- 
culum to form the candicle. 

6. The ovules are anatropous, tenuinucellate, unitegmic. The archesporial 
cell is hypodermal in origin and directly gives rise to the megaspore mother cell. 
A linear tetrad of megaspores is formed of which the chalazal functions to give 
mise to an 8-nucleate embryo sac. The embryo sac is of the “Polygonum type”? and 
shows the presence of starch grains in the mature condition. Fertilisation is poro- 
See Syngamy and triple fusion have been observed and the triploid nature 
e psg sperm cells has been determined. The endosperm passes through an 
a te a nuclear stage before becoming cellular. Embryo development corresponds 

mum variation of the Solanad type. 


3 4 
6. Embryological Studies in Palmae—iV. 


C. VENKATA RAO, Waltair. 


Th this paper, the embryology of Licuala grandis H. Wendel, L. peltata Roxb., 


- SPL 
orca al Wurumb., Livistona chinensis R. Br. and L. rotundifolia Mart. is 


us ; 

€ndothecium, 1-2 median layers and 1-2 layers of tapetum which is of 
The tapetal cells become 2nucleate. The sporogenous tissue 
ty increase and gives rise to tetrahedral and bilateral tetrads of 
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pollen grains. Cytokinesis is by simultaneous Che at eres ee eee 
grains are ellipsoidal or spherical, 2-celled, monocolpate, P . genera- 
tive cell is crescent shaped. Sterility is common. moi yia 

The ovules are anatropous in Licuala species and ivis ores cee and 
nearly orthotropous in L. rotundifolia. They are bitegmic and Bees e The 
massive outer integument is traversed by vascular bundles. J 4 BRAS is 
formed by both the integuments; it is straight in Ik eae ean ee in the 
rest, In L. rotundifolia the nucellar cells function as EU) m ot Ti a well 
defined endothelium is organised. Species Oi kesak show poe ment formation, 
In Livistona sp. there is a well developed funicular obturator of radially elongated 
E ci copottum of the ovule consists of a single hypoderimal cell which cuts 
off the parietal cell. The megaspore mother cell is elongated and megaspore 
tetrads are linear or T-shaped. Embryo sac develops according to the Normal- 
type. The polar nuclei fuse before fertilisation and the antipodals last till the time 
of fertilisation. 

Fertilisation is porogamous. Endosperm is of nuclear type and becomes cellu- 
lar by simultaneous cell plate formation. The endosperm cells store hemicellulose 
in their walls and starch and proteins in their lumens. In L. rotundifolia the 
chalaza grows into a columnar structure in the seed. Iu L. grandis the chalaza 
becomes hump-like and develops warty protuberances which make the endosperm 
ruminate. The embryo consists of a small primary axis enveloped by a massive 
cotyledon. During germination, the cotyledon forms an elongated tube in L. 
rotundifolia. 


37. Embryological Studies in Palmae—V. 
C. VENKATA RAO, Waltair. 


This paper deals with the embryology of Trachycarpus sp., Sabal adansoni 
Guers., S. blackburniana Glazebr., S. palmetto Lodd., and Washingtonia sp. 

The floral organs in S. palmetto arises in acropetal sequence. 

The anther tapetum is of secretory type and consists of 2-nucleate cells. In 
S. palmetto the inner walls of the tapetal cells become cutinised. Dehiscence of the 
anther is longitudinal and is brought about by fibrous endothecium at a well defined 
stomium. Microspore tetrads are tetrahedral or bilateral and cytokinesis is by 
simultaneous cell plate formation. Mature pollen grains are 2-celled, monocolpate 
and aporate, 

Ovules are anatropous in Trachycarpus and Washingtonia and hemianatropous 
in Sabal species. ‘They are crassinucellate and bitegmic. 
in Trachycarpus and straight and formed by only the inner 
tonia and Sabal species. The inner epidermis of the inner integument forms the 
endothelium in Washingtonia and Trachycarpus sp. Species of Sabal show a well 
developed funicular obturator. A postament is developed in the ovules of 
Washingtonia. 

The single archesporial cell of the ovule cuts off the primary parietal cell and 
the megaspore mother cell becomes deep seated, 
megaspore tetrads are linear or T-shaped and the 
embryo sac according to the Normal-type. 
perm is of nuclear type. The endosperm ce 
walls which store hemicellulose and starch a 
the ovary consists of three uniovulate carpels, 
Single seed. The fruit wall in Sabal develops 
chyma. During germination of seed, the cotyl 


The micropyle is zigzag 
integument in Washing- 


F 
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pryological Studies in Palmae—VI. 


38, Em 
C. VENKATA RAO, Waltair. 
Fertilisation, development of the endosperm, embryo, seed and fruit and germi- 
tion are described in Actinophloeus macarthurii Becc, belonging to the tribe 
na Mj 
Arecineae. 


‘The fertilisable ovary shows a single pendulous anatropous ovule with a long 
straight micropyle formed by both integuments. The secondary endosperm nucleus 
stands close to the egg apparatus and the antipodals are located in the postament 
attached to the integument about half way in the embryo sac. 

Fertilisation is porogamous and the passage of pollen tubes is facilitated by 
the glandular cells of the transmitting tissue, locular extension and funicle. ‘The 
endosperm becomes cellular by a process of vacuolation at the first instance; later 
the endosperm around the central vacuole of the seed becomes cellular by simul- 
taneous cell plate formation. The mature seed shows a peripheral zone of regularly 
arranged cells and a central one of cells irregular in shape and distribution. The 
endosperm is not ruminate; its cells are thick walled due to storage of hemi- 
cellulose. The seed coat is formed by the outer integument and is 15-20 cells 
thick; the inner half consists of tannin filled cells and the outer half is traversed 
by vascular bundles. 
` The embryo develops according to Onagrad type. cb forms the suspensor and 
ca contributes to the formation of the embryo proper. Of the quadrants formed 
by the latter one functions as the epiphyseal cell and gives rise to the plumule 
which shows several primordia of vegetative and scale leaves. The remaining 
3 quadrants form the massive cotyledon and root tip. 

The fruit is a drupe. The fleshy epicarp which contains masses of stone cells 
and the mucilaginous mesocarp separate out from the stone. This consists of the 
deeply lobed seed, fused with the endocarp which contains several fibrovascular 
bundles, and the persistent stigma. During germination the inner part of cotyledon 
forms a haustoriuim and absorbs the food stored in endosperm, and the outer part 
forms short tube. The tap root becomes arrested and replaced by adventitious roots. 


39. A Contribution to the Life-History of Oroxylum indicum Vent. 


JAGADANANDA GHATAK, Calcutta. 


in pans paper gives an account of the cytology and embryology of Oroxylum 
icum. 

th The 2n number of chromosomes has been found to be 28. The morphology of 

€ somatic chromosomes has been studied. 
me development of the sporogenous cells, the endothecial layers and the tapetal 
Ries a been followed. Meiosis shows no unusual feature. 14 bivalent chromo- 
ae ccur and pollen formation is of the simultaneous type. The pollen grains 
Eais spheroidal-prolate, tricolpate with exine thicker than the intine. 
cont orules are unitegmic, tenuinucellate and mostly anatropous. The arches- 
cell. Emb 1s hypodermal in origin and functions directly as the megaspore mother 
tyO-sac development is of the Polygonum type. 


Fertiliea¢: A 3 4 
ea ation is porogamous. Stages of syngamy and triple fusion have been 


The endos 


variations. perm is cellular and corresponds to the Catalapa type with slight 


ae The four-celled chalazal haustorium is functional. 
tions, evelopment of the embryo is of the Capsella type with secondary varia- 


The 


development of the wings of the seeds has been described, 
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40. Some Observations on the Development of Endosperm in the Leguminosae. 


B. M. JOHRI and SUDHA GARG, Delhi. 


In the Leguminosae, the endosperm shows a characteristic chalazal haustorium 


which mostly remains free nuclear. Several members have already been investi- 


gated by Narasimhachar, Dnyansagar, Pantulu and a, BSS In some 
cases the haustoria had been overlooked in the first po cace but were recorded on 
reinvestigation. We have examined Alhagi camelorum Fish., Arachis hypogaea 
Linn., Desmodium floribundum G. Don., Tephrosia villosa Pers., Cassia sophera 
Linn., Delonix regia Rafin., Acacia senegal Willd., Mimosa pudica Linn. and a few 
other species. s TN 

The endosperm is of the Nuclear type. Centripetal walls are initiated at the 
micropylar end and progress towards the chalaza. Usually wall formation starts 
prior to the globular stage of the proembryo but in Arachis hypogaca it is delayed 
until the cotyledons have well advanced. Cellular condition is limited to the upper 
part of the embryo sac, which forms the ‘endosperm proper’. The haustorium 
persists in the free nuclear condition. 

The haustorium is appreciably elongated in Delonix regia (18624), Cassia 
sophera and Alhagi camelorum (11404); it is of intermediate length in Acacia senegal 
(9884), Desmodium floribundum (798p), Tephrosia villosa and Mimosa pudica (3804) ; 
and is rather short and inconspicuous in Aracis hypogaea (95n). 

The haustorium attains maximum size when the proembryo is globular, and 
sometimes at the heart-shaped stage of the embryo. Its nuclei vary from 24-152 
microns in diameter, and occasionally they aggregate in groups of 3-5. The cells 
of the endosperm proper are usually uninucleate but multinucleate condition has 
been observed in Tephrosia villosa. 

The progress of the embryo beyond the heart-shaped stage is accompanied by 
expansion of the endosperm proper, and shrinkage and degeneration of the haus- 
torium. During maturation of the seed, the embryo consumes practically the whole 
of the endosperm. 

The present study has been undertaken to ascertain if the origin, development 
and structure of the haustorium bears any taxonomic significance, 


41. A Contribution to the Embryology of Elytraria acaulis Lindau. 
B. M. JOHRI and HARDEV SINGH, Delhi, 


The embryological studies on the family Acanthaceae are far from adequate. 
The most extensive work is that of Mauritzon. 

In Elytraria acaulis, the anther wall consists of the papillate, starchy epider- 
mus, fibrous endothecium, an ephemeral middle layer, and the multi-nucleate 
glandular tapetum. The pollen is shed at the 2-celled stage 
the embryo sac is of the Polygonum type as also re 
gaokar. The polars fuse only 


The development of 
ported by Pathak and Ambe- 
after the entry of the pollen tube; rarely one 


ide with or without the accompaniment of wall 
formation. The embryo sac is curved, SATR 
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1 position. A ‘basal apparatus’ is absent. Bulk of the endosperm is. pro- 
d by the central chamber which becomes tuminated in the seed. ‘The outer 
| wall of its epidermis is conspicuously thickened. ° 

| The first division of the zygote is transverse and the mature embryo is 
ally dicotyledonous. During maturation of the seed the embryo consumes 


Jater 
ducea © 
tangentia 


typic cate d tissue 
the adjoining en osperm A 


Of the 8-10 layers of the starchy integument, the flattened epidermis and 
remnants of some of the underlying layers Persist in the testa. The furrows of 
the ruminate endosperm remain filled with the integumentary tissue. ‘The 
endosperm as well as the embryo store fatty food reserve. The pericarp consists 
of 4-5 layers of thick-walled cells. 


42. Development of Endosperm and Nucellar Polyembryony in Aegle marmelos 
Correa. 


St 


B. M. JOHRI and M. R. AHUJA, Delhi. 


In 1936, Chakravarthy reported that ‘‘nucellar embryos are very rarely formed 
in Aegle and even then they seem to stop development at a very early stage..... ied 
On the contrary, we find nucellar embryony to be quite common in A. marmelos. 

There are nearly 200 ovules in an ovary but about 75 per cent contain 
degenerated gametophytes. In most of the remaining embryo sacs also the 
antipodal cells and the egg apparatus collapse and finally only the polars persist 
in a healthy condition. It is presumed that triple fusion occurs. 

The endosperm is Nuclear. When approximately 256 nuclei have been pro- 
duced, some of them aggregate at the chalazal end of the embryo sac. Centri- 
petal wall formation is initiated at the micropylar end and progresses downwards. 
An interesting feature is the development of a chalazal haustorium which attains 
its maximum activity at the heart-shaped stage of the embryo and digests the 
surrounding tissue. Later on it shrinks, becomes coiled, and is ultimately absorbed. 

While the embryo sac still shows free endosperm nuclei, some of the nucellar 
cells at the micropylar end, particularly those bordering the embryo sac, appear 
richly cytoplasmic. One or more of these ‘plasma-rich cells’ divide resulting in 
and embryonal mass which projects into the cavity of the embryo sac. As many 
as 3 such masses may develop concurrently, Eventually only one of them takes 
the lead and passes through the globular and heart-shaped stages. At maturity, 
a typical dicotyledonous embryo is produced. 

Nucellar polyembryony ıs a regular feature in Aegle marmalos. While the 
ite ee a zygotic embryo cannot be completely ruled out, our preparations 

Sive any such evidence. 


43, . . . 
The Female Gametophyte of Opuntia aurantiaca Lindl.—A Reinvestigation. 


R. N. CHOPRA, Delhi. 


ee only two cases of embryo sacs, other than monosporic, have been 
type) ee Cactaceae: one by d’Hubert (1896) in Phyllocactus sp. (Adoxa 
l these, the f € other by Archibald (1939) in Opuntia aurantiaca (Allium type). Of 
(1946). h gner report has been criticised by Mauritzon (1934) and P. Maheshwari 
i 1950) and © validity of the latter has also been questioned by P. Maheshwari 
S. C. Maheshwari (1955). 
Estigation of O. aurantiaca was undertaken in order to trace the deve- 
€ embryo sac. The material was kindly supplied by Miss E. BE. A. 
: Africa), to whom the author is very grateful. In her study (Archi- 
“S species she writes: “The megaspore mother cell divides giving 
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the two-celled dyad stage, and a further division of the lower dyad cell gives a 
row of three cells, the uppermost being an undivided dyad cell. It is this upper- 
most or micropylar cell which forms the eight nucleate bisporic embryo sac. i 

The present work has revealed that in most cases the upper dyad cell fails 
to divide and a row of three cells is formed, but normal tetrads of megaspores 
are also quite common. It is invariably the chalazal megaspore which develops 
into the embryo sac, while the upper 3 megaspores OF one megaspore and the 
undivided dyad cell promptly degenerate. Thus in O. aurantiaca also, as in 
other Cactaceae, the embryo sac is of the Polygonum type. 


44. The Morphology and Embryology of Tolypanthus BI. 
S. N. DIXIT, Delhi. 


So far the genus Tolypanthus (family Loranthaceae, sub-family Loranthoideae) 
has not been studied embryologically. This paper deals with some aspects of 
morphology and embryology of T. lagenifer (Wight) Van Tiegh. and T. involu- 
cratus (Roxb.) Van Tiegh. The material of the former was collected from Khandala 
(Bombay) while that of the latter was obtained from Gauhati (Assam) through 
the courtesy of Mr. V. Raghavan to whom the author is very grateful. 

The inflorescence is characterized by the presence of a conspicuous involucre. 
It is bell-shaped in T. lagenifer and encloses 5 sub-sessile, pentamerous flowers; 
while in T. involucratus it comprises 4 large, foliaceous bracts, each bearing a 
single flower. 

The development of the female gametophyte is similar to that of Amyema. 
As many as 12 embryo sacs elongate simultaneously and their tips, carrying the 
egg apparatus and the upper polar nucleus, come to lie in the stylar canal. The 
lower polar nucleus and the antipodal cells are formed in the basal part of the 
embryo sacs which are situated in the ovary. In T. lagenifer the apex of the 
longest embryo sac reaches up to half the length of the 35 mm. long style, while 
in T. involucratus the maximum length attained is three-fourths the height of 
the 15-17 mm. long style. 

A composite endosperm, biseriate proembryo and a pseudo-monocotyledonous 
embryo (cotyledons are fused except in the region of plumule) are formed in the 
usual way. The swollen radicular end of the embryo, which is really hypocotyle- 
donary in nature remains outside the endosperm and does not show any pro- 
tuberances. 

Germinating seeds of T. lagenifer were observed on the stem of Randia 
brandisst. The seedlings stick to the bark of the host with the help of the sticky 
viscid layer. Some seeds were also germinating on the leaves of the host plant 
or even on the ground. However, they perish early due to lack of nutrition. 
T a a e 
fast. Soon after, the haustori with the bark, it swells and forms flattened hold- 
PE ree ! ium arises from this hold-fast and enters the host 

b> parasite relationship is under investigation, 


45. The Embryology of Leptomeria R. Br. 


MANASI GHOSH, Delhi. 


The sub-sessile flowers of Leptomeria are borne in a raceme 


4 pee aben wall comprises the epidermis, fibrous endothecium, a single 
perae muddle layer, and the glandular tapetum. Reduction divisions of the 
microspore mother cells are simultaneous, resulting in decussate and tetrahedral 
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The pollen grains are circular with 3 germ pores and are shed at the 


tetr ads. 


z.celled stage: ; i 
The inferior ovary is 5-chambered at the base but only unilocular above. It 


5 ovules borne on a central placental column. In L. cunninghamii they are 
DA ous with the micropyle pointing towards the base of the ovary, whereas 
Pee acida they are anatropous with the micropyle directed towards the stylar 
antl The integument and the nucellus cannot be clearly distinguished from 
each other. : ; p 

There is a multicelled archesporium but only one cell functions as the megas- 
ore mother cell. After Meiosis L due to failure of division of the upper dyad 
cell, a triad is formed in L. cnie an but in L. acida both linear and T-shaped 
tetrads have been observed. The chalazal megaspore functions and produces a 
normal 8-nucleate embryo sac, which is gorged with starch grains. The anti- 
podal cells degenerate earlv. In L. cunninghamii, the micropylar end of the sac 
grows beyond the ovule (carrying the egg apparatus with it), bends towards the 
style and elongates along the surface of the ovule. Later on a protuberance 
arises laterally, just above the antipodal cells. It grows through the ovule, 
invades the placental column and the embryo sac acquires the shape of an in- 
verted N. The chalazal arm is much longer than the micropylar and is haustorial 
in function. 


The first division of the primary endosperm nucleus is followed by a curved 
wall forming a micropylar and a chalazal chamber. The nucleus of the latter 
does not divide any further but becomes hypertrophied and moves down to the 
middle of the haustorium. The nuclear division in the micropylar chamber is 
not immediately followed by a wall. One of the daughter nuclei moyes up while 
the other remains close to the first wall and gathers cytoplasm around it. Finally, 
a wall is laid down close to the first one. The bulk of the endosperm is formed 
by the activity of the uppermost cell and it gradually consumes the ovular tissue, 
the placental column and the parenchymatous endocarp so that the endosperm 
comes to lie in direct contact with the sclerotic mesocarp. 


The first division of the zygote is transverse and is followed by a longitudinal 
division of the terminal cell. Further divisions result in a globular proembryo. 
The mature embryo is dicotyledonous, sometimes tricotyledonous. 


46. The Occurrence of ‘embryo sacs’ in the Microsporangia of Leptomeria 


billardieri R. Br. 


MANASI GHOSH, Delhi. 


The embryo sac-like giant pollen grains with a construction similar to that of 
on embryo sac were first observed by Nemec (1898) in the petaloid anthers 
Yacinthus orientalis. Since then the same phenomenon has been observed by 


o MEE ; À 
eek Workers in different varieties of this species and in Ornithogalum nutans 
(Geitler, 1941), 


a R aa billardieri, a member of the family Santalaceae, the microspore 
and Re S have shown a most unusual behaviour. While some of them enlarge 
nuclei a vacuolated, others degenerate. After the first division, the daughter 
an Snucl separated by a large central vacuole. Two further divisions result in 


Quartets fate condition with 4 nuclei at either pole. The nuclei of one of the 


a t 
of 


and { arrange themselves like an egg apparatus and the upper polar nucleus, 
; pene of the 
Who] 


Nuclej m 
due to 


other as 3 antipodal cells and the lower polar nucleus. ‘Thus 
Mee ucture Closely resembles an 8-nucleate embryo sac. The 2 polar 
ae to the centre and lie adpressed to each other. The antipodal cells, 

ateral growth of the ‘embryo sac’, usually get displaced to one side, 
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Such ‘embryo: sacs’ contain abundant’ starch which continues to increase until 
neration sets in. Te 

rr asia isis were also observed: (i) after the first Gao the daughter 

nuclei may lie close to each other; (ii) in a 4-nucleate ey sac’, all the nuclej 

(iii) a 6-nucleate ‘embryo sac’ had the egg apparatus, 

ate chalazal nucleus; (iv) in a fourth case, 5 

and sixth one had migrated to one end of the 


were grouped in the centre; 
2 polar nuclei and a multinucleol 
nuclei were present in the centre 


sac. ; 
To the best of my knowledge, so far there is no record of development of an 


‘embryo sac’ directly from the microspore mother cell. 
None of the flowers examined, showed formation of normal pollen grains, 
Whether these are formed at all, is under investigation. 


47. A Contribution to the Life History of Begonia picta Smith. 
MADHU LATA, Delhi. 


The lack of adequate embryological data on the Begoniaceae and its obscure 
systematic position, prompted this study. 

At maturity the wall of the anther comprises the epidermis with a spiny 
cuticle, fibrous endothecium, a single ephemeral middle layer, and a multinucleate 
glandular tapetum. The microspore mother cells undergo simultaneous reduction 
divisions forming tetrahedral, isobilateral and decussate tetrads. The pollen is 
shed at the 2-celled stage. The thick smooth exine shows 3 furrows with one germ 
pore in each. 

Numerous anatropous, bitegmic and weakly crassi-nucellate ovules are borne 
on the bifurcated axile placentae. Both the integuments are 2-layered. 

A single hypodermal archesporia] cell differentiates in the young nucellus. It 
cuts off a small parietal cell which undergoes no periclinal divisions. Rarely it 
may enlarge and simulate a megaspore mother cell. 

The enlarging gametophyte absorbs the whole nucellus except a few apical 
cells of the epidermis which form a cap-like epistase. A group of cells at the 
chalazal end differentiate into a hypostase. Later the inner integument is also 
absorbed leaving only an operculum-like structure at the apex. The outer layer 
of the outer integument is composed of greatly enlarged cells. 

_ Both linear and T-shaped tetrads are formed. Frequently the upper dyad cell 
fails to divide resulting in a row of 3-cells. ‘The chalazal megaspore functions. The 
mature embryo sac conforms to the Polygonum type. 
ee Se aad tae a with, wall formation results in a peripheral 
the mature seed only a single la rac ee erie ae Tes ese A 

Ae evens ar ae ee and contains fatty food reserve. 

: z the Crucifer type. 
typically dicotyledonous and its cells contain oil globules. 

The seed coat is one-layered and is formed by the epidermis of the outer integu- 


ment. Its cells h R . = > 
pitted, ems have greatly thickened inner and radial walls which are heavily 


On embryological evidence the Be 
Datiscaceae. 


The mature embryo is 


goniaceae seems to be closely allied to the 


48. The Embryology of Chrozophora rottleri A. Juss.—A Rethvesurationt 


R. N. KAPIL, Delhi. 


Srivastava and Agarwal (1953) have recently 


. reported t i 
type of embryo sac in Chrozophora rottleri, p he occurrence of Allium 


Kapil (1955) has, however, shown 
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m type in C. obliqua and this is now confirmed in C. rottleri. Several 
polygont ES in Srivastava and Agarwal’s account are summarised below. 
other Ponen, the ovule is bitegminal, crassinuceller and hemianatropous. The 

eloped nucellar beak projects beyond the micropyle and comes in contact 
feebly developed, placental obturator. One to two hypodermal archesporial 
erentiate but only one functions. Due to repeated divisions of the parietal 
the apical cells of the nucellar epidermis, the megaspore mother cell gets 

i embedded in the nucellus. It undergoes the usual meiotic divisions 
deep in a linear row of 4 megaspores. The chalazal megaspore functions and 
goons a normal 8-nucleate embryo sac. Srivastava and Agarwal wrongly con- 
Nee ict the development is bisporic. 

m ation is porogamous. The primary endosperm nucleus divides earlier 
than the zygote and produces free nuclear endosperm. Centripetal wall formation 
bein at the heart-shaped stage of the embryo. At first a single layer of cells is 
+ formed along the periphery of the embryo sac and due to their repeated divisions, 
resembling the activity of cambial cells, the entire embryo sac gets completely 
filled with cellular endosperm. It stores fatty food reserve. The mature seed is 
carunculate, and endospermic and encloses a massive dicotyledonous embryo. 

The above observations clearly indicate that the ovules are not anatropous, the 
archesporial cell does not function directly as the megaspore mother cell, the 
embryo sac is not of the Allium type, and the endosperm does not remain nuclear 
throughout as stated by Srivastava and Agarwal. 


well dev 
with the 
cells diff 
cell and 


49. Development of Embryo Sac and Endosperm in Chrozophora prostrata var. 
parvifolia Klotzsch ex Schweinf. 


R. N. KAPIL, Delhi. 


The present study on the development of embryo sac and endosperm in 
Chrozophora prostrata var. parvifolia was undertaken with a view to corroborate 
the earlier findings on C. obliqua and C. rottleri (Kapil, 1955). Like these two 
species, C. prostrata var. parvifolia has a tricarpellary, syncarpous gynaeceum and 
each locule of the superior, trilocular ovary, encloses a solitary, bitegminal, crassi- 

, nucellar, hemianatropous oyule, borne ou an axile placenta. The outer integument 
1S initiated earlier than the inner but the nucellus grows faster than both, elongates 
beyond the micropyle, formed by both the integuments, and starts curving towards 

the placenta. Subsequently it meets the obturator and gets closely appressed to 

i A few cells, immediately below the embryo sac, differentiate into a thick-walled 

YPostase which stains densely. 

mee megaspore mother cell gets deeply buried due to the formation of a 

ea cal tissue contributed by the primary parietal cell and the nucellar 
E iea S. The first meiotic division results in the formation of a dyad. Subse- 

we to ane the lower cell divides to form two megaspores but the upper often fails 
lvide, Therefore, triads are much more common than tetrads. The chalazal 


mega : R 
0 3 Spore functions and forms an 8-nucleate gametophyte with the normal 
T8anization, 


Por, ae 
al aN fertilization occurs and in one instance two pollen tubes had 


few Mees come embryo sac. The endosperm is of the Nuclear type and the first 
sions give E of the primary endosperm nucleus are synchronous. Repeated divi- 
layer of c ox to many free nuclei which get uniformly distributed in a peripheral 
ı te aaea i This is followed by centripetal wall formation and eventually 
f may pcan: cellular throughout. 

*ndosperm Ral pa be concluded that the development of embryo sac and 
C. rottler: Prostrata var. parvifolia is essentially similar to that of C. obliqua 
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say ang Ap fone Feusaton PNE? Abstacii 
50. A Contribution to the Life History of Dipteracanthus patulus Jacq. 


VIMLA NEGI, Delhi. j 


a few cases tetramerous condition was also observed. The anther ae is 4-layered, 
The tapetum is multinucleate and of glandular type. The reduction divisions are 
simultaneous, cytokinesis occurs by furrowing, and the teirads are usually of decus- 
sate type. Mature pollen grains are 2-celled and fuil of starch. a 

The ovules are anatropous, unitegmic and tenuinucellate. The single-layered 
nucellus is completely absorbed by the time the 4-nucleate embryo sac is formed, 
The latter comes in direct contact with integument, but an endothelium is not 
organized. Usually there are 2 hypodermal archesporial cells but only one functions, 
A parietal cell is not cut off. Linear tetrads are common. Some abnormal ‘‘tetrads” 
were seen having supernumerary degenerating megaspores. . 


The development of the embryo sac is of the Normal type. The tip of the 
mature embryo sac extends into the micropyle while a ‘caecum’ is formed at the 
4 


The pentamerous sub-sessile flowers arise singly or in clusters of 2 to 3. In 


chalazal end. A caecum has not so far been reported in the Acanthaceae. Occa- 
sionally one of the synergids may persist and become hypertrophied. The pollen 
tube is persistent and its remnants are recognizable even in the mature seed. 

The endosperm is of the Cellular type. It comprises a 2-nucleate micropylar 
haustorium, a 4-nucleate chalazal haustorium, and central chamber which becomes 
distinguishable into a cellular upper part and a free nuclear lower part. Occa- 
sionally the chalazal haustorium, which collapses after the differentiation of the 
cotyledons, may be 2- or 5-nucleate. The micropylar haustorium remains distin- 
guishable even in the mature seed. During the maturation of the latter the free 
nuclear portion of the central chamber is absorbed so that only the cellular 
endosperm persists. 

The first division of the zygote is transverse. Both the cells again divide trans- 
versely. The embryo proper arises from the derivatives of the terminal cell. In 
a few cases twin embryos were observed. The additional embryo seems to arise 
due to the segmentation and subsequent proliferation of some of the suspensor 
cells. The only other report of polyembryony in this family (Acanthaceae) is by 
Gigante (1929) in Acanthus mollis. 

At the time of fertilisation the single massive integument consists of 15-20 . 
layers of parenchymatous cells. About 10-15 inner layers are digested by the 
endosperm. All round the rim the outer epidermis develops characteristic hairs, 
with annular or spiral thickenings. Two to three hypodermal layers get com- 
pressed and only the next two layers take part in the formation of the seed coat. 


The funiculus forms a horn-like Structure, the “Jaculator”, which aids in seed 
dispersal. 


51. The Endosperm, Embryo and Seed structure in the Lemnaceae. 


` 


SATISH C, MAHESHWARI, Delhi. 


The systematic position of the family Lemnaceae has been the subject of 
continued controversy among systematists and the morphologists. Recently 


Lawalrée (1945, 1952) has suggested an alliance with the Helobiales on the basis 
of the occurrence of a Helobial endosperm in Lemna minor 

In an earlier paper (S. C. Maheshwari t 
in Wolffia microscopica appeared to be cell 
graphs of Lemna minor, I commente 


3 rm may be cellular instead of 
Definite evidence has now been obtained that 


a local species of Lemna, L. paucicostata. 
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L paucicostata, the first division of the primary endosperm nucleus is 
In ip a transverse wall. The second division is also transverse so that a 
ed y of 4 cells is formed. The next two divisions occur vertically, at right 
each other, giving rise to 16 cells arranged in 4 tiers. 
lized embryo sac is much broader at the micropylar end and narrower 


i aral d. Further development accentuates this asymmetry still further 
at the 

and while t 
end do not 
endosperm, 
as ail appendag' 


the micropylar portion. ` 
Soon after initiation of endosperm development the zygote also divides trans- 


ersely. The development proceeds much as in Wolffa, resulting in a pyriform 
e o with a lateral mound of tissue designated in the earlier publication as the 
E ap (S. C. Maheshwari, 1954). In reality this is the first frond (‘erste Glieder’ 
of Goebel, 1921) now confirmed by a study of seed germination. As in Wolffia, 
it is later displaced to an almost vertical position, remaining enclosed on one side 
by the suspensor and on the other by the rest of the embryo (‘Kotyledonarscheide’ 
of Goebel). Another notable thing about the first frond is the differentiation of 
ihe primordia of its daughter frond even at this embryonic stage. 

During germination the seeds float up in water and the operculum is pushed 
off by the suspensor. The cotyledonary sheath undergoes considerable growth 
and expansion and as a result thereof a pouch-like chamber is formed. The sus- 
pensor forms the floor of this chamber and the recently grown cotyledonary sheath 
forms the roof. In between these structures emerges the first frond together with 
the rudiments of its daughter frond attached at the basal end. 

It may be stated at the end, that the embryo sac development in the Helobiales 
is monosporic (excepting the families Alismaceae and Butomaceae), whereas in the 
Lemnaceae it is bisporic. The endosperm in the Helobiales is either Helobial or 
Nuclear, while in the Lemnaceae it is Cellular. Finally, the embryogeny is quite 
different in the two orders. It is clear therefore, that Lawalrée’s assignment of the 
family Lemnaceae to the Helobiales cannot be accepted. 


divisions in the lower half are completely arrested and this part appears 
e of a caecum. The bulk of the endosperm is thus derived from 


52. Endosperm and Embryo development in Some Acanthaceae, 


H. Y. MOHAN RAM, Delhi. 


= Rec onnenn in the Acanthaceae has a peculiar mode of development. The 
ae illustrated account so far available is that of Mauritzon (1934) who studied 
made gents of the family. The present paper deals with some observations 
etm E arleria cristata, Peristrophe bicalyculata, and Adhatoda vasica. The first 
foe Were not studied by Mauritzon and his work on the latter is rather 
usive. 
oN aed embryo sac is 8-nucleate and is very narrow. The synergids and 
in Posner al cells are ephemeral and degenerate soon after fertilization, excepting 
Ormation pare the antipodal cells persist during the early stages of endosperm 
Nucleus, Th he two polar nuclei move to the centre and fuse to form a secondary 
Stages in ae embryo sac enlarges enormously towards the chalazal end. The early 
first divisio e development of the endosperm have been studied in Barleria. The 
chalaza] FA of the endosperm nucleus is followed by a wall to form a smaller 
Sets aside a a larger upper chamber. The latter by another transverse partition 
into haustoria icropylar chamber. The micopylar and the chalazal chambers develop 
tial structures, 
Micropylar haustorium usually remains binucleate, but at times it may 


Co y 
“Ontain 3 
Ruclei. In Adhatoda and Peristrophe it is very aggressive, thrusting its 
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way into the funiculus and coming into direct contact with the vascular strand, 
In Barleria, however, the micropyler haustorium is not so active and does net 


extend into the funicular region. The chalazal endosperm haustorium is 2-nucleate / 


in all the three species. It remains in contact with the vascular strand and conveys 
nutrition to the endosperm and embryo. In Adhatoda the haustorium persists till 
the embryo has attained maturity. The nucleus of the central chamber undergoes 
rapid nuclear divisions and produces a mass of nuclei which | do not become arranged 
peripherally around a large vacuole as reported by Mauritzon in Ruellia but lie 
in a mass surrounding the embryo. In Barleria, wall formation takes place earlier 
than in the other two genera, after about 32 nuclei have been formed. In the 
other two plants it is postponed till about 128-256-nuclei have been produced. ‘The 
central chamber expands very quickly and consumes some for the surrounding integy- 
mentary cells. In Adhatoda and Peristrophe the central chamber becomes cellular 
towards the micropylar haustorium but remains coenocytic in the chalazal region 
which has been refered to as the “basal apparatus”? by Mauritzon. ‘There is nothing 
like a basal apparatus in Barleria as the central chamber becomes walled up 
completely. 

The embryo follows a more or less similar course of development in all the 
three genera. The zygote divides by a transverse wall. Further divisions also 
occur in the same plane resulting in a 8-10 celled uniseriate pro-embryo which 
extends into the central chamber of the endosperm. 

In two ovules of Barleria the embryo had markedly advanced in development 
but the endosperm nucleus was still undivided. 


53. A contribution to the embryology of Cyperus rotundus Linn. 
PUSHPA KHANNA, Jaipur. 


The plant is a common weed in the rainy season. The flower comprises a 
mono-carpellary ovary and three stamens. The anthers are quadrilocular. ‘The 
homogenous sporogeneus tissue is surrounded by a well defined epidermis, an 
endothecium, a middle layer and tapetum. The cells of the tapetum contain dense 
cytoplasm with a single conspicuous nucleus. The tapetal cells degenerate when 


the pollen grains are uninucleate. The cells of the endothecium become cutinized. 
The middle layer degenerates at 


divide meiotically to form four 
prominent while the other three 


S and it covers the micropyle giving rise 
-sac is monosporic and 8-nucleate. 


e but becomes cellular at the globular stage 
cells of the endosperm are uni-nucleate but 
Some of the nuclei may fuse to form a large 
endosperm invest the embryo on all sides. 


The embryo development is of the Onagrad type 
of the integuments which are 2-layered. At the globul 
inner layer of the inner integument develops characte 


The seed coat consists both 
ar stage of the embryo, the 
ristic cuticular foldings and 
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ails show tannin. A few cells of the nucellus also contain tannin in the 
the © i l 
region. $ 
die Ao layers of the outer integument do not undergo any change. ‘The cells 
he inner Jayer of the pericarp are highly cutinized. In the 5-6 middle layers, 

of te are transversely elongated. The cells of the outer layer of the pericarp 
the ains and large vacuoles. The hypodermal layer develops teeth- 


3 gr 

in starch g : : 
conta rojections and the cells contain tannin. 
like P 


E4 Embryological studies in the Genus Phaseolus. 


J. VENKATESWARLU and N. V. SUBBA RAO, Waltair. 


Embryology of Phaseolus aconitifolius, Jacq., P. trilobuS Ait., and P. radiatus 
Chinese variety) have been studied. The floral whorls develop in an acro- 

The anther in its structure shows epidermis, 3 wall layers (except 
here there are only 2 wall layers) and a secretory type of tapetum 
of parietal origin. Ultimately the outermost of these becomes differentiated as 
fibrous endothecium. The tapetal cells remain uninucleate throughout. The divi- 
sion of the pollen mother cell is of the simultaneous type. Cytokinesis takes place 
ollen grains are 2-celled at the time of shedding and show 


Linn. ( 


petal succession. 
in P. trilobus w 


by furrowing. The p 


3germ pores in the exine. 
The ovules are bitegmic, anacampylotropous and crassinucellate. The arches- 


porium consists of a single hypodermal cell. A parietal cell is cut off. Two or 
3cell thick parietal tissue is formed. Occasionally 2 or 3 megaspore mother cells 
are formed in the same ovule. The megaspore mother cell undergoes usual meiotic 
divisions and a linear tetrad of megaspores is formed of which the chalazal one is 
functional. The embryo sac develops according to Polygonum type. The compo- 
nents of the 8-nucleate embryosac show normal structure. Synergids are hooked. 
Upper part of the embryosac enlarges very much and destroys the nucellus above 
it and on its sides. 

Fertilisation is porogamous. 

Endosperm is of the nuclear type. In the upper part it becomes cellular in 
advanced stages of development. The endosperm is completely absorbed by the 
embryo in the mature seed. 

Embryo development has been studied in P. aconitifolius and P. trilobus. It 
conforms to the Onagrad type and keys out to Lotus variation of Johansen. 

Seed coat is formed by the outer integument alone in which vascular stands 
are present, 


55. Contribution to the Embryology of Talinum triangulare Willd. 
J. VENKATESWARLU and S. R. MAZUMDAR, Waltair. 


aie development of the floral organs takes place in an acropetal succession. 
of aiaa oher, in its structure, shows epidermis, 3 wall layers and secretory type 
ew S tapetum of parietal origin. The primary sporogenous cells undergo a 
e divisions only so much so the spore mother cells are always found 
Pollen m a a single row. ‘The tapetal cells are binucleate. The division of the 
ll a E cells is simultaneous. Cytokinesis is by furrowing. Both tetrahedral 
as isobilateral tetrads are found. Pollen grains, at the shedding stage are 

h e pect grains are smooth-walled and multiporate. è i 
1S formed p e is ana-campylotropous, bitegmic and crassinucellate. The micropyle 
of ee the inner integument alone. A characteristic air-cavity is seen at the 

Ovule between the two integuments, as in other Centrospermales. 


ug 1 


Dase 
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: : AE A linear tetrad of megaspores is formed 
rimary archesporium is 1-celled. : ace 
aon a chalazal megaspore is functional. Occasionally the one above the 
an es Ares in size and becomes functional. An 8-nucleate embryosac jg 
ee according to the Polygonum type. The synergids k pona Anti- 
odals are 3 in number and are arranged in a linear row in the narrow chalaza] 
ce Starch grains are found abundantly in the mature embryosac. 

Fertilisation is porogamous. Richly protoplasmic, elongated cells are developed 
from the placenta, which hang over the micropyles of the ovules and these function 
obturator. 
= See Seri is of the nuclear type. It is almost completely consumed in the 

mature seed. 
Embryo development has been studied in detail. It conforms to the Caryo- 
<eys ia Variation. 
hyllad Type and keys out to Vaccaria } ~ i 
i the seed is exalbuminous and contains little perisperm. The seed coat is of 
two layers in the mature seed and both the integuments contribute to its formation, 


56. Embryological studies in a few Asclepiadaceae. 
H. MAHESWARI DEVI, Waltair. 


This paper deals with the life history of Calotropis gigantia, megasporogenesis, 
female gametophyte and fertilisation of Pergularia sp. and female gametophyte 
of Ceropegia juncea Rox. 

The anther in Calotropis gigantia is 2 locular and shows the translator 
mechanism. The anther structure shows 4 wall layers, secretory type of tapetum 
and sporogenous tissue under the epidermis. No fibrous endothecium is differen- 
tiated. The anther tapetum becomes multiseriate and the cells remain uninucleate 
throughout. Cytokinesis is by furrowing. ‘The primary sporogenous cells directly 
become the microspore mother cells. Pollen grains are shed at a 3 celled stage 
and are loaded with starch grains. 

The ovule in all the three plants is tenuinucellate, 
The single hypodermal archesporial cell direc 
cell. A linear tetrad is formed. 
further giving rise to the Polygon 
contains abundant starch grains. 

Fertilisation is porogamous. 

Endosperm is of nuclear type. 

Embryo development is according to the Solanad type. 


unitegmic and anatropous. 
tly becomes the megaspore mother 
The chalazal megaspore of the tetrad develops 
um type of embryo sac. The mature embryo sac 


Pollen tube is persistent, 


(vii) Angiosperms (Anatomy) 


57. Studies on the occurrence of Scle 


: renchyma in the Fl m- 
positae—I. Helianthus Annus L, Sacreuorgans, of the co 


N. RAMIAH, Hyderabad-Dn. 
reported fi i i 
than the seed coat and fruit wall p or the first time in floral organs othet 


, like the involucral bracts, paleae and pappus 
-fascicular in origin, since 


bracts-paleae-pappus Sequence. In the bracts it 


parallel strands forming a part of the ground 
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These strands continue to nearly a centimeter or above from the proximal 
t the outermost bracts are however usually without any such sclerenchyma. 

i aleae, the epidermal cells of the distal end show the first symptoms of 
j Jn the Pa in the form of slight axial elongation and thickening of the cell 
A sclerenchyma strands in the ground tissue are very large in diameter 
wall. verse upto the distal end. In addition many ground cells lying near the 
and e matous and vascular strands also undergo considerable thickening and 
ee A pits. There are also occasional stray ground cells which are perhaps 
pear ae idioblastic and therefore develop into sclerosed elements and these are 
ier in their distribution. In pappus lobes the entire epidermal and ground 
i ee transformed into sclerenchyma barring some basal cells in the pappus of 
the ray florets. 

Sclerification of cells belonging to each of the tissue systems is associated with 
elongation of vertical walls, development of lignified secondary thickening and 
tapering of the ends. The sunple and round to slit-like pits are distributed on such 
walls which are in contact with some other cells. The external free cell wall as 
found in the sclerosed epidermal cells of the pappus lobes, are therefore without 
any pits. From the spindle form the thickening with variable amounts of lignin 
and the round to slit-like pits, the sclerosed elements are recognised as fibres. 
Functionally the fibre cells present in the paleae in the form of strands are con- 
sidered not only to strengthen the tissue in which they are found but also to 
patticipate in the water conduction along with the tracheary elements. Moreover 
the pappus lobes are regarded as modified sepals instead of compound trichomes 
as previously established by Small. 


tissue. 
med: Bu 


scle 


58. Development of some of the Trichomes in the Compositae. I. Biseriate vesi- 
cular glandular hair. 


N. RAMIAH, Hyderabad-Dn. 


The present contribution is a part of much larger work concerning the distri- 
bution and development of some of the trichomes met with in the Compositae 
gich is being carried on by the author. It describes the development of 
biseriate vesicular glandular hair” found on the head structures of Ambrosia 
Psilostachya DC; this hair form is known to be very wide spread in the family. 


A hair initial is conspicuous by its dense cytoplasm, large nucleus, enlarged 
and and being protruded from the epidermis. To begin with it divides vertically 
ec a to 2-juxtaposed daughter cells. Thus the biseriate organisation 
dan eee of this hair is decided by the very first wall laid down, as from 
aia 3 of these two cells alone that the two rows of cells are developed. Further 
sions ae of the hair until its completion involves in all, three transverse divi- 
fully de te occur successively in the above two cells and their produci Thus a 
etminal « ppa hair consists of sixteen cells arranged in two rows. The two 
Cuoug ae ore Conspicuous by dense cytoplasm, a large nucleus and a conspi- 
cuticular ae These are the chief secreting elements and are enclosed by a 
only a ue in which secretions are accumulated. The rest of the cells possess 
cipate in Sate nucleus and scanty protoplasm and probably these do not parti- 
1€ glandular function. 


Size 


octants of E Cases it is found that the last division fails to occur in one or two 
Amber g £ basal or the next pair of cells. As a result, hairs bearing a reduced 
to not in cells like 15-13 only, are frequently observed. Hence it is important 
incomplete Connection with the development of this hair that reduction through 
differentiation is quite frequent. 
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59. Studies on the occurrence of Sclerenchyma in the Floral Organs of the Com. 
posite III. Vicoa indica DC. 


N. RAMIAH, Hyderabad-Dn. 


This is the third Compositae plant belonging to the group Inuleae that has 
been studied in regard to the distribution of sclerenchyma in the floral parts. 
not only in the bracts and pappus but also in corolla, stamens 


Jerenchymia occurs ; 
=. 7 ignification in all of them except the 


and style. Sclerosis is accompanied with 1 
style. 7 i ar 
In bracts the abaxial hypodermal ground tissue upto 4-5 layers is composed 
of sclerenchyma but the same gradually diminishes towards the apex by a pro- 
gressive replacement with parenchyma in the mid-rib region. Hence in the upper 
portion it is limited to the wings only. The scarious margins are not owing to 
the ground sclerenchyma but are a result of complete lack of the very ground 
tissue in those parts aud also to the presence of thick cuticle externally on the 
epidermis. The sclerosed elements are fibre like in general but those at the base 
are short and bizarre as in the paleae and pappus iobes of Helianthus annuus L. 


The setose pappus parts are composed of all sclerosed cells and are without 
ground and vascular tissues unlike in Helianthus annuus L. Their large number 
is attributed to either an early ontogenetic or a phylogenetic division of the pappus 
meristem into many parts which finally failed to differentiate the ground and 
vascular tissues. ‘hus the setose pappus of the present plant is regarded by the 
author to be foliar in origin unlike the trichomatic origin of the same held by Small. 


Both the epidermal and ground cell upto 2 mm. in height present at the base 
of the corolla tube are sclerosed into fibres but they least resemble with typical 
fibres. They are also characterised by the retention of protoplasm even after 
thickening of the walls. r 

In stamens the entire epidermis and probably the ground tissue of the connec- 
tive, anther lobes and a small portion of the filament just below the anther lobes 
is totally sclerified. Anther tails which are a characteristic of the present plant 
as in the whole of its tribe are only extraordinarily elongated basal epidermal cells 
of the anther lobes and the near by connective region; these cells so elongate 
owing to sclerosis. 

The inner epidermal and some next hypodermal layers of the style wall at the 
upper regions are sclerosed but do not show lignin in the same. 


60. Characteristics of fibre bundles in different species of Agave. 


A. K. DATTA and B. C. KUNDU, Calcutta. 


The fibre obtained from different species of 
The difference in quality of these fibres is due 
strands and the ultimate fibres and their natu 


Agave differs with regard to quality. 
to the variation in structure of fibre 
re of orientation in the leaves. 

The present work deals with characteristics of fibre bundles and their number 
per unit area of the leaves of different species of Agave. 

; Sisal fibres are found in the torm of strand 
mng parallel through the length of the le 
that the fibre bundles are scattered in t 
fibrovascular bundles of collateral, bicollat 
bundles are small, round, very few in 


s or bundles of ultimate fibres ruu- 
af. The cross section of the leaf shows 
he mesophyll tissue. Most of them are 
eral and semi-concentric types; pure fibre 


3 number and itua the lateral 
margins of the leaf. Smaller fibre bund are situated near the 


les are crescent to kidney shaped r the 

y shaped ove 
pees bundles. The large fibre bundles form two ares covering the vascular 
undle. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
Section VI: Botany 241 


udies with four different species of Agave show that Agave 
aximum density of fibre bundles (3°80, 2:65) in an unit area 
(1:50), A. veracruz (1-60, 1-50) and A. wightii (2:1) have much 


preliminary st 
has the m 


tala 
sag A. sisalana 


whereas 
less number. 3 i : A 
led study of the two species, A. sisalana and A. cantala shows that there 


ee difference in the number of fibre bundles amongst them. The 
i tical analysis of number of fibre bundles from different positions are summed 
= as below : 
Critical 
A. sisalana A. cantala difference at 
1% level 
Mean fibre density (centre) os Ah 1-749 2:000 0-234 
p e (intermediate) cs 1-922 2:347 0:184 
aa, (margin)... we 2402 2:983 0:275 
ii (base-whole) <. 2024 2:443 0:229 


39) 


It appears from above that the differences in the average number of fibre 
bundles at 3 different positions in the basal region are highly significant at 1 per 
cent level. Considering the basal region as a whole the average number also varies 
in both the species. It is also evident from the above that the density of fibre 
bundles at ‘centre’ is minimum and it gradually increases towards the margin. Thus 
the average number of fibre bundles per unit area at the basal region of the leaves 
of A. cantala and A. sisalana may also be utilised for the identification of these 


two leaves. 


61. The structure of motile pulvini and the difference between autonomic and 
nastic types. 


(Mrs.) MRIDULA DATTA, Calcutta. 


In contrast to unspecialized leaf bases which resemble the stem axis to a great 
extent, the structure of motile pulvini show some variations from the usual 
pattern. The more active the member, the more does it take the cylindrical form. 
In transverse section, the main pulvinus of M. pudica is only slightly grooved 
while that of the semi-motile Averrhoa is more so. The tiny elongated pulvinule 
of the powerfully active Desmodium gyrans is a perfect cylinder. The tissue 
systems are modified in the following way. The epidermal system as the receptor 
region is modified in that it forms an air tight skin, devoid of stomata and guard 
cells. Hairs are specialized and strictly localized with regard to the structure and 
function of the plant area on which they occur. The vascular system is greatly 
ances in bulk and confined to the centre of the organ. It is rendered pliable 
a Ri a limited lignification of the vessels and secondly by these having only 
bulk ra and reticulate thickening. Pitted vessels are at a minimum. The 
eae is a motor organ is composed of a modified cortex. There is no mechanical 
ara e e form of sclerenchyma but there is only extensible soft-walled paren- 

ey Me ells are isodiametric and loosely arranged in aerenchymatous fashion. 
layer. nt gteen but devoid of starch, the latter being limited to the endodermal 
the Rhee. Gaite is so arranged that when one side of the pulvinus contracts, 
area but pec During expansion, not only do the individual cells increase in 

e tissue as a whole enlarges in bulk and the intercellular spaces open 


out, 5 

to kening closure the reverse process takes place. These characters are found 
c . 

down aaoi to all motile pulvini. As regards the difference between an up and 
astic movement and a gypatory autonomic movement, the following struc- 


ture 
S arı i 5 ; : : 
© most important as related to their function. Nastic cortices are dorsiven- 


trally q; 1 
Z differentiated and an upper and lower side can be made out, while the cell 
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structure in all parts of the autonomic pulvini are uinioleb = inner area of 
nastic pulvini is more aerenchymatous Enem the outer tissue, 4 1i 7a etae 
pulvini the spongy nature is uniform. The phloem occurs in vo si a 9 on the 
two surfaces of the xylem in nastic pulvini, in which pee o l in 
important, whereas in autonomic pulvini where no suei gono TN No developed; 
there is only an external strand of phloem. For nastic material, 1 HOS pudica, 
M. Spegazzinii, Biophytum- sensitivum and Averrhoa carambola Take studied, while 
for autonomic pulvini Desmodium gyrans and Oxalis repens were available. 


62. “Shoot Apex Organization in Convolvulaceae”. 
Sm. BIDYUT GANGULY, Calcutta. 


1. The shoot apex organization of the following plants belonging to the family 
Convolvulaceae has been studied. Ipomoea pulchella, Evolvulus alsinoides, 
Merremia emerginata, Cuscuta reflex, Porona paniculata, Hewittia bicolor and 
Quamoclit pinnata. 

2. The shoot apex in all the cases passes through a distinct plastochron and 
shows variation in the diameter at different stages. At the late plastochron stage, 
the measurement of shoot apices in the different genera are: C. reflexa 197-57p, 
H. bicolor 127:684, 1. pulchella 123-69u, Q. pinnata 114-3534, P. paniculata 107-784, 
M. emarginata 85:854, E. alsinoides 52668x. 

3. The number of tunica layers is four in the plants studied. But in C. reflexa 
sometimes three layers are found. 

4, Variation in the tunica layers has been noted before and after bud initia- 
tion. In all the genera, the number of tunica layers after bud initiation is three, 
But in C. reflexa and E. alsinoides two layers have also been noted. In one case, 
in C, reflexa, periclinal division in t, has been observed. 

5. The corpus is distinct in C. reflexa, E. alsinoides and I. pulchella, but not 
well differentiated in M. emarginala, H. bicolor, Q. pinnata and P. paniculata. 
The corpus consists of thirty-five to fifty cells. Its cells divide in all the planes. 

6. The rib meristem cells are highly vacuolated and occur in fles ERG 


reflexa, P. paniculata and I. pulchella, they are considerably extended on account 
of the climbing habit of the plants. 


7. The marginal meristem is distinct in all the cases. 


8. The initiation of the foliar organs take place by periclinal divisions in 


t,, ts and t, layers of tunica, and results in the formation of ‘basementfoliarae’ in 
all the cases, 


9. The prodesmogen strands are acropetal in development, 


63. Studies in the Leaf-Form and Venation of Vascular plants—II] (Rubiaceae). 


(Mrs.) PADMINI DEVI KRISHNAN, Annamalainagar, 


A study has been made of leaf form 


and venation in the fami i 
Set 1 j 3 nily Rubiaceae on 
similar lines as in previous year. 5 


(Singh & Padminj i: Pr ndi i 
1953 ; Padmini Devi: Proc. Indian os Cong., Ge ia Bae es acces 
species spread over 18 genera were duly investigated : z 

` (1) Morinda tinctoria Roxb., (2) Hamelia patens Jacq., (3) Mussaenda frondosa 
Linn., (4) Pentas lanceolata Forsk., (5) Stephegyne parvifolia Korth (6) Hamiltonia 
sauveolens D. Don., (7) Mitragyna parvifolia Korth., (8) Ixora ae Hort., 
(9) Ixora grandiflora Schlecht., (10) Ixora parviflora Vahl. (11) Ixora rosea Sims., 
(12) Ixora stricta Roxb., (13) Spermacoce hispida Miq. (14) Portlandia grandiflora 
Linn., (15) Anthocephalus cadamba Miq., (16) Rondeletia speciosa Lodd,. (17) Gar- 
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iq citriodora Hook, (18) Gardena gummifera Linn., (19) Gardenia florida Linn., f 
ae wevera corymbosa Willd., (21) Coffea arabica Linn., (22) coffea robusta L. E 
(oa n., (23) Pavetta indica Burm., (24) Catesbaca spinosa Linn., (25) Oldenlandia i 
Lin 6) oldenlandia paniculata Linn. E 
s5 | 


r tentative classification has been erected on the basis of the foresaid studies, 
in special reference to venation, size, shape and apex of leaves, and has been 

wi . 

priefed as under : 


i Veins distinct. II. Veins indistinct. 


{. Lateral veins proceeding to- 


wards the apex. 


2. Lateral veins proceeding to- 


1. Lateral veins faintly distinct. 
2. Lateral veins completely indis- 


wards the margin. tinct. 
(a) Intramarginal venation dis- 

tinct. (a) Apex shape. 
(b) Intramarginal venation in- 

distinct. 


(i) Apex shape. 


A new approach to the classification in Rubiaceae has been made from a study 
of the angle formed by the secondary veins, in relation to the midrib, in leaves, 
from base to the apex, of each of the species. The data so collected when graphed, 
each species exhibit a characteristic curve. After close scrutiny, all the twenty-six 
species studied have naturally come to be grouped under six families of curves. A 
correlation appears to have been established, namely that the complexity of curve 
is directly proportional to high evolutionary tendencies of the species, in the family 
Rubiaceae. 


64. Anatomical and Morphological Changes during Vernalisation in Embryo of 
Mustard T. 102. 


B. SEN and H. C. JOSHI, Almora. 


Anatomical and morphological studies of the embryos of differently treated 
seeds of mustard T. 102 have been undertaken. Seeds from which embryos were 
Isolated were (i) control, (ii) seeds soaked for 24 hours in glass distilled water and 
dried and (iii) seeds chilled for 1, 2 and 4 weeks. 

From 10m longitudinal and transverse sections, it was found that the normal 
pes embryo consists of an epicotyledonary meristem with 2 embryonic leaves, 
ne bigger than the other, a procambial cylinder around the pith in the upper 
Tegion and a core below. 
tee apical meristem consists of a single row of a regularly arranged tunica 
emis Covers the irregularly arranged corpus cells below. From the pro- 
able in rene of the hypocotyl elongated dark staining procambial cells are trace- 

je embryonic leaves. No discontinuity of these strands could be observed. 
activity ne of seeds in glass distilled water for 24 hours initiates meristemetic 
Meristem the cells of tunica and corpus resulting in a differentiation of the apical 
the ember and the embryonic leaves. Similar differentiation is seen in the apex of 

With of seeds chilled for 1 week. 1 
increases a mecreased period of chilling the munber of tunica and corpus cells 
changes ~oug with increased cell differentiation arrangement of the corpus cells 
apex Of the €y are arranged in regular rows. Up to 4 regular can be seen in the 
Surface Seeds vernalised for 4 weeks. Periclinal divisions are seen in the sub- 
the leg X of the apex but further activities of these cells for the formation of 

primordia do not seem to take place during vernalisation. 


laye 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


A 


Digitized by Arya Samaj Foundation Chennai eGanggtri 
244 Proc, 43rd Ind. Sc. Cong. : en PPP O RS tracts 


There was a progressive differentiation of embryonic leaves in the embryos of 


3 for increased periods. j : f > : 
coe a REES was undertaken in connection with the Indian Council of Agricul- 


tural Research scheme of Plant Physiology and Cytology. 


65. A note on the variability of the vascular pattern in the hormone-induced 


adventitious roots of isolated dicot leaves. 
S. K. SINHA, Cuttack. 


The vascular pattern of the hormone-induced roots was investigated in isolated 
dicot leaves of three distinct categories of 1. where no adventitious roots develop 
in the plant under natural conditions, 2. where the adventitious zooi in the plant 
show variation in the stelar structure within narrow limits and 3. where the 
variation in the vascular pattern of roots is too wide. The species were selected 
from each category. It was found that in all species induced roots were variable 
in their stellar structure. In the species where the stellar structure is not much 
variable in the plant, the hormone-induced roots showed quite complex structure, 
In the species where variation under natural conditions ‘is too great, the degree of 
complexity in the leaf roots was less, which is probably due to some factors in the 


leaf affecting the size of the roots. 


66. Morphological Development of Root Nodules on Crotalaria juncea, 


NIRMAL ARORA, Delhi. 


Smail protuberances are seen on the tap root with the unfolding of the first 
leaf. These grow into large, cylindrical tubercles with branched tips, pink in 
colour. Bacteria invade the roots through the root hairs and induce meristematic 
activity in the cortex. The spread of rhizobia into the newly formed tissues is by 
the division of the infected cells. During spindle formation the rhizobia collect at 
the poles and are evenly divided when the cell plate is laid down. ‘Therefore all 
the cells of the bacteroid area are infected. 

At maturity the bacteroid zone is surrounded by thin-walled parenchyma and 
the root cortex. However, the two cannot be easily differentiated. Occasionally 
the corticai cells of the nodule show starch grains in them. 

Two to five vascular strands connect the nodule to the parent root stele. The 
strands arise at different levels from different protosylem arcs and their branches 
ultimately encircle the bacteroid area. The vascular bundles are bicollateral at 
the base and collateral or inversely collateral higher up. Each has an individual 
endodermis. 

The invaded cells retain their isodiametrical shape even after enlargement. 
They have a large vacuole in the centre and a small nucleus on the side. Degene- 
ration as evidenced by mottling of the cell contents begins at the base of the 
nodule and proceeds upwards, finally resulting in a hollow cavity 
i Tetraploid cells were frequent in the meristematic region at the apex while 
the diploid number occurs in the uninfected cells of the cortex 

Ineffective nodules show poor infection, and early disintegration. 


67. Morphological Study of the Root Nodules on Cajanus indicus. 


NIRMAL, ARORA, Delhi, 


Large, more or less elongated nodules are spatsely distributed on the root 
system of Cajanus indicus. Infection of the roots oceurs through root hairs, where 
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obia are aligned into a thread-like structure. The epidermal cell forming 

the fe gwells and its walls thicken considerably, 3 
the has hjzobia stimulate the cortical cells to divide and the nodule is exogenous 


The T 


a The spread of the invading agent in the newly formed cells is through 
jn Ol}o° 


fection threads. The differentiation of tissues is, however, delayed and sclereids 
infe ticed in the cortex soon after the appearance of a few cells full of bacteria. 
are 4 E nodule shows a well marked bacteroid area, apical meristem and 
yascular zoue- At the outer boundary of the nodule corex a layer of thick-walled, 
itted sclereids ispCONSpiCuOUS. 
P The bacteroid area is composed of two types of cells. In a large nodule 80 
er cent of these are uninfected. They remain small in size and have scanty 
cytoplasm. On the other hand the infected cells are radially elongated. A hyper- 
trophied nucleus is situated in the centre and there are no vacuoles. However, the 
uninfected cells are packed with large starch grains, 
4 Two vascular strands arising near the root protoxylem~ supply the nodule. 
The vascular bundles may be collateral, inversely collateral or bicollateral. In later 
stages they show the development of secondary elements. 

With the onset of degeneration, small vacuoles arise in the largest bacteroid 
cells, their contents appear mottled and are soon absorbed. Thus large empty cells 
are found in the infected zone. 

The root nodules of Cajanus indicus differ from the earlier described herbaceous 
nodules (Allen & Allen, 1954) in having a sclereid layer in its cortex, in a diffuse 
method of tissue disintegration and in the fact that the orientation of xylem and 
phloem is not constant. 


68. Contribution to Our Knowledge of the Physiological Anatomy of Some Indian 
Hydrophytes. II]. The Stem of Cleome chelidonii Linn. 


M. V. MIRASHI, Nagpur. 


Cleome chelidonii Linn., a member of the family Capparidaceae, is an amphi- 
bious species growing usually on the margins of ponds and lakes. The author first 
describes an ecologically different form of this species. This form has been re- 
Ported so far from only one locality in Nagpur. It grows in the months of May 
eed June and disappears by July when it is rapidly superseded by the usual amphi- 
bious form. The dry land form differs from the usual one in its dwarfness, more 
Profusely branched habit, the general roughness and hairiness of its vegetative 
Parts, the number and form of the leaflets of its compound leaf, and the colour, 
and size of the petals and stamens. An intermediate form that possesses the 
Vegetative habit of the dry land form and the floral characters of the amphibious 
one is also described, 
the ea l investigation of the three forms shows characteristic differences in 
cee aan, The pith of the dry land form is a compact thinwalled perem- 
evelopme tissue. On the other hand the amphibious form shows an extensive 
charm of a lacunar pith which is traversed by a large number of a = 
Small int nat give the pith a net-like appearance. The intermediate onm has 
no ĉrcellular spaces in the region of the pith. The morphological differences 


e i : 
by di above in the different ecological forms of the species are thus supplemented 
Y differences j 


ttention 
a Dortance li 
he Well-deye 
orm ex 
ne obment 
; e Potentiali 


n their anatomy also. A p 

has also been drawn to other anatomical characters of physiological 
ke the thickwalled epidermis, the compact photosynthetic cortex and 
loped mechanical and conducting systems. The plasticity of structure 
hibited by this marsh species and the physiological advantage of the 
of a lacunar pith are also discussed. The phylogentic significance of 
ties for adaptation to a watery habitat as revealed in the morphology 
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chelidonit Linn., which belongs to a family that is com- 


of Cleome k É S 
Se ae shows distribution in the drier areas, 1s stressed. 


paratively primitive and 


69. On the Structure and Development of Velamen in the Roots of some Terres. 


trial Orchids. 
B. N. MULAY and M. K. PRASAD, Pilani (Rajasthan). 


1, Velamen is observed in the terrestrial roots of four Orchids, viz., Liparis 
atropurpurea Phajus albus, Microstylis wallichii, and Habenaria cephalotes. 

Zo Ln! Liparis atropurpurea and Habenaria cephalotes velamen is usually one 
mad In Phajus albus it is two layered and in Microstylis wallichii four to six 
layered. $ a Bs. 

3. Velamen is probably developed from protoderm in all plants excepting 
Microstylis wallichii in which it has independent origin. 

4. A well developed exodermis is found in all the plants. 

5, In all the plants exodermis can be made out at the apex at the same level 
where the protoderm is distinguished. beet 

6. In Phajus albus and Habenaria cephalotes tracheid like cells are found in 
the cortex. 

7. In Liparis atropurpurea and Habenaria cephalotes collateral vascular bundles 
are observed in the roots, 

8. Velamen found in these plants is compared with velamen of other piants. 

9. Known functions of velamen are discussed and new functions suggested, 


70. On the Histological Structure of Satyrium Nepalense and other Terrestrial 
Orchids. 


B. N. MULAY and Y. K. SARIN, Pilani (Rajasthan). 


1, Historical concepts of velamen are reviewed. 

2. The present investigation deals with the origin and structure of velamen 
in the terrestrial, orchid roots of Phajus wallichii, Habenaria crinifera and 
Satyrium nepalense. 

3. Velamen is present in all the investigated roots and it ranges from one 
to five layers of cells in depth. 

4. Ontogeny of velamen and its structure has been studied. 

5. Origin of exodermis and its morphology has been studied. 


6. Tracheid like cells have been observed in the cortex of the roots of 
Satyrium nepalanse. 


7. Both ectotrophic and endotrophic mycorrhiza is observed in these roots. 


71. Studies in the anatomy and 
integrifolia Linn.) in relation 
instruments. 


physical properties of Jack-wood (Artocarpus 
to the manufacture of South Indian Stringed 


(Miss) STELLA PONNIAH, Annainalainagar. 


South Indian stringed instruments lik 
out of jack-wood. This is being done em 
is hardly any scientific background or 


e Veena and Tambura are manufactured 
pirically by hereditary crafts-men. There 


correlation in relation to this empirical 
knowledge. Therefore, in this communication attempt has been made to tackle 


Pe „problem from botanical and physical standpoints. As compared to the 
inferior jack-wood, the superior jack-wood has the following characteristics ; 
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‘tle wood is compact, heavy and in general the diameter of the lumina of 
ie is much smaller. The vessels are better lignified and their respective 


-yes p TAE ; . : 
te ae much thicker. Percentage of moisture is less than 10% and the trans- 
ae at yalues of various wayve-lengths of light through aqueous wood-extract are 
mi 
poorer. 


An ecological survey of the plantations of jack-wood was made, and it was 
found that those growing in the red lateritic arid soiis of Pattukottai (Tanjore 
district) yielded wood which conformed to the criteria given above; and thus they 
have been found best for the manufacture of Veena and Tambura. 

A plea has been made to recommend to the Government of India, the cultiva- 
tion of jack-wood on commercial scale in the Pattukottai area as a long range 
policy for the supply of suitable first class wood for the manufacture of stringed 


instruments. 


(viii) Angiosperms (Palynclogy) 


72, Studies on the Pollen of Crop Plants—Mustard (Brassica éampestris var Yellow 
Sarson Prain) and Garden Pea (Pisum sativum) —II. 


B. SEN and GYANENDRA VERMA, Almora, U.P. 


Garden Pea: Studies with six varieties of Garden Pea, viz., Miller, Schilling, 
First-to-Report, Early Badger, Delwiche Commando and Borrnville showed that as 
compared to room temperature (10-12°C.) increased germination and elongation 
of pollen tubes was obtained at 15°C. to 21°C. At temperatures below 12°C. the 
germination was comparatively poor, while at 24°C. the pollen tubes burst 
profusely. 

Effects of incorporating micro-doses of Vitamins B,, B,, B, and B, in the 
germinating medium on the pollen tube were studied. The optimum concentra- 
tions of vitamins, and the length of pollen tubes of Garden Pea Miller after 
24 hours were: Vit. B, 0-05 ppm—1588 microns; Vit. B,, 1:5 ppm.—1390 microns; 
Vit B,, 2 ppu.—1295 microns; Vit. B, 0-5 ppm.—1004 microns; control 10% sucrose 
and 1% agar—888 microns. 

Mustard: Effect of high temperature 20°-25°C. was found to be well marked 
both on the germination and pollen tube growth. Pollen elongation at 20°-25°C. 
Was 250 microns as compared to 160 microns at 10°-12°C. 

Optimum concentrations of Vitamins B,, B, B, and B, when incorporated in the 
eS medium (20% sucrose and 1% Agar) stimulated the growth of pollen 
re te the following order; Vit. B, 0:5 ppm.—392 microns; Vit. Bẹ, 1:0 pema 

Icrons; Vit. B,, 0:5 ppm.—302 microns=Vit. B,, 01 ppm.—298 microns; 
Control 240 microns 
These investigations were carried out in connection with the scheme of Plant 


h . 
Now ae and Cytology financed by the Indian Council of Agricultural Research, 
elhi. 


73, S 
* Studies į A Ss : ‘ 
dies in Pollen Germination in some Cucurbitaceae. 


I. K. VASIL, Delhi. 
moment the hanging drop technique, pollen of Cucumis melo L., C. melo var. 
"nincasg hi oxb., C. melo var. utilissimus Roxb., Citrullus vulgaris Schrad., 
‘Winans Pia Cogu., Momordica charantia L., Luffa acutangula Roxb., and 
media, ila ae (syn. L. aegyptiaca Mill.) was germinated in artificial nutrient 
and is ded l these species the pollen is triangular or spherical with 3 germ pores 
ting, at the 2-celled stage. The exine is thick and shows characteristic 
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i : minate satisfactorily but the tubes 

.25-40% sucrose, the pollen grains ger S D ; 
In i = a eels attain a length of about 1,000 microns, after which they 
oe ae with the addition of 0:01% boric acid, percentage of germination, 
te of elongation and length of the pollen tubes increases. They reach 2000-4000 
pera in 2-4 hours after sowing. Jhe nutrient media, percentages of germination, 


and the tube length obtained in different cases are as follows : 


‘i 
Nutrient my Maximan | Mas jute 
ic aci ermination ength in 
Name of plant Sug one + Boric oe g o len gth i 
EE al 
Cucumis melo Ms ae 20 ot es S 
C. melo var. momordica ... 10 o 3 Beet 
C. melo var. utilissimus ... 12:5 de 0 eal 
Citrullus vulgaris oan T5 T is pee: 
Benincasa hispida ... 10 o es ano0 
Momordica charantia 10 go | a ae 
Luffa cylindrica... 260 20 o | EA E 
L. acutangula A0 10 do 7 | 7 


The effect of dextrose and fructose on the pollen tube growth of Momordica 
charantia and Cucumis melo var. utilissimus has also been observed. In simple 
dextrose and fructose solutions most of the grains burst and only a negligible 
percentage produces short tubes. Addition of 0:01% boric acid raises the percentage 
of germination and tube length. Vructose dces not seem to be favourable for 
pollen tube growth while dextrose serves as well, or perhaps better, than sucrose, 

` The various phases of division of the generative cell in the pollen tube have 
been followed. Acetocarmine, propionocarmine, and Haidenhain’s haematoxylin 
with fast green as counter stain, were used for staining. Callose plugs are com- 
monly formed in the tubes and after they have attained the maximum length, 
their walls get thickened to such an extent that in some cases only a narrow 
lumen is left and the tube appears like a fibre. 


(ix) Angiosperms (Cytology and Genetics) 


74. Primary effect of X-rays on the differentiated meiotic chromosomes. 
S. S. BHATTACHARJYA, Calcutta. 


Impatiens plants of different species were subjected to X-radiation with 
varying dosages of 100r, 200r, 300r, 500r and 800r. Flower buds with praemeiotic 
resting Stages of nuclei in their pollen mother cells were X-rayed and the effects 
of iradiation were determined afterwards in the Metaphase I onwards of the 
ne It was found that the less the time lag between irradiation and analysis 
te ae ue Pherae of the physiological effect of irradiation. ‘The physio- 
n a pets ne nature of inhibition of nuclear division, reversion of une 
oie an i previous] phase of division, agglutination and ‘stickiness 
EE A umping, disturbances of the spindle mechanism etc. It was 
increased paar T of the dosages the frequency of the primary effects 
similarly dependant a "4 he subsequent appearance of the secondary effects wet 
the irradiated nuclei w. osage. The extent of the physiological disturbances ° 
It was thus found that x Payerne largely by the constitution of the chromosomes: 
Moreover the intercal = PL Ech heterochromatic contents were more affected: 
some where blocks 5 > jeie rochromatin type of a chromosome, i.e. a chromo 
matin—showed h s eterochromatin are sandwiched between blocks of euchro 

€avy clumping and late recovery. One of the causes for St 
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gical effects may be attributed to the depolymerisation of the nucleic acid 

he chromosomes after X-radiation. In our experiments we found also that the 
of the fromatin was more affected since it was fully charged with nucleic acid in 
ee aemeiotic resting stage of the nuclei. It could be also confirmed that the 
me “ate of the matrix substance in the meiotic chromosomes increased from 
ee to Metaphase I. These factors together with the less time-interval 
cen irradiation at resting stage and analysis at Metaphase I of the nuclei, may 
account for heavy clumping and agglutination and other physiological effects in 
the differentiated chromosomes of Impatiens after irradiation. 


fiysiolo 


75. Studies on the struciure and behaviour of chromosomes of a few species of 
the family Amaranthaceae. 


SUBIR SEN, Calcutta. 


The cytology of five genera and seven species belonging to Amaranthaceae has 
been studied. The meiotic process appears to be normal with slight deviations. 
The chromosome number is as follows :—Achyranthes aspera, n=21; Amaranthus 
viridis, n=17, 2n=34; A. spinosus, n=17, 2n=34; A. gangelicus, 2n=34; Digera 
arvensis, n=9, 2n=18; Celosia cristata, n=18, 2n=36; Gomphrena globbosa, 2n=40. 
The morphology of the somatic chromosomes of most of the plants have been 
studied. The presence of Sat-chromosomes have been described. Types of chromo- 
some distribution in the different genera of the family with special reference to 
the tribe Amarantheac of Engler have been discussed. 


76. Cytological Investigations in some genera of the grasses. 
R. P. ROY and D. N. SINGH, Patna. 


The classification of the Gramineae in general and that of certain groups in 
this family in particular is far from satisfactory. The same forms have been placed 
under different genera or species by different authors. Cytological investigations 
of such forms are, therefore, very desirable and even imperative to put the classi- 
fication on a sound basis. It is hoped that such investigation may throw consider- 
able light on the inter-relationship and origin of many species. 

_ With this aim in view cytological investigations are being carried on in the 
group Rottboellastrae. Chromosome numbers of Mnesithea perforata (2x=18), 
Rottboellia exaltata (2x=36) and Hemarthria compressa (2x=36) have been deter- 
mined and their idiograms have also been prepared. Meiotic studies of these 
species have also been done which show normal bivalent formation except that 
im some cells there are some lagging bivalents and inversion bridges indicating 
heterozygosity presumably due to out-crossing. From a comparision of the idio- 
grams it appears that a set of 18 chromosomes in Rottboellia exaltata and Hemar- 
rio compressa are very like those of the 18 chromosomes of Mnesithea perforata. 
This indicates that the 36 chromosomes species in this group have possibly been 
derived from two 18-chromosomes species by the process of amphidiploidy. Further 
mentions are continuing in raising the hybrids between 18-chromosomes species 
= gio Producing the autotetraploids of the diploid species which alone are 
Xpected to throw light on the origin of thirty six chromosomes-forms. 


77, 
Genome Analysis of Aegilops sharonensis, 
R. P. ROY, Patna. 


The Senome analysis of most of the species of Triticum and Aegilops have been 


ver 
y Successfully carried out by Kihara and Lilienfeld and these workers have now 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


LN RS TY eS Ne NY OT UNE OT ee A 


ena ace a aaa at ae 


ee ee 


ee 


eee 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
250 Proc. 43rd Ind. Sc. Cong.: Part Til: Abstracts 


concluded their programme of research on this aspect CBA Daa Be species 
Aegilops sharonensis has however, not received att ae nie ee P S 
of this species has been reported to be like that of ano = a a ies A. 
longissima. But no data have so far been presented to HBOS ais C oe 
The interspecific hybrids of two diploid species (2n 14 chromosomes) A. longis- 


i iprocal i ıd chromosome pairing an 
sima and A. sharonensis and reciproca: were raised and I g and 


chiasma frequency were studied. The hybrids showed a range of 6-7 bivalents per 


cell, Sometimes 0-2 univalents per cell were also observed. ene chiasma frequency 
vas lower than that in the parents. The reduction in the 


er cell in the hybrids v E 
a frequency was statistically significant. Male and female fertility in the 


hybrids was only upto 50% indicating that all the gametes formed do not appear 
to be viable. This may presumably be due to genic differentiation in the genomes 
of the two species giving rise to inviable gene combinations as a result of crossing 

in F brids. 
Ee a hybrids were also made in which the ganone of A. 
longissima and A. sharonensis were combined in presence of the AB genomes of 
the tetraploid wheats. Chromosome pairing in the hybrids showed a range of 18-21 
bivalents per cell and the univalent frequency was quite low in the direct and 
reciprocal crosses. The chiasma frequency in the hybrids was lower than in the 
parent amphidiploids and this difference in the frequency was statistically significant. 
However, unlike the partially fertile F, hybrid between 4. longissima and A, 
sharonensis, the amphidiploid hydrids were quite fertile. The difference in the 
percentage fertility was presumably due to either (i) formation of only balanced 
gametes due to regular segregation of univalents and occasional imultivalents, or 
(ii) normal functioning of deficient gametes, or (iii) due to some compensation 
mechanism between the chromosomes of Triticum and Aegilops, as there were 
indications from F, pairing of intergeneric hybrids that they have some similar 
blocks of genes. 

Several other amphidiploid hybrids involving the tetraploid wheats and other 
diploid species of Aegilops were raised and cytologically investigated. All of them 
showed high univalent frequency indicating non-homology of the genomes combined. 

However, on the basis of chromosome pairing and fertility of the F, hybrid of 
A. longissima and A. sharonensis and also on the basis of pairing and fertility of 
amphidiploid hybrids, in which the genome of the two species of Acgilops mentioned 
above, were combined in presence of AB genomes of the tetraploid wheat, both 
species of Aegilops have been assigned the same genomic formula S!. But the 
lowering of chiasma frequency in the F, hybrids and amphidiploid hybrids in 
comparision to parents, and also only partial fertility of F, hybrid, are indications 
of some genic differentiation between the S! genomes of A. longissima and A. 
sharonensis. They are therefore considered homologous to the same extent as the 
homologous genomes in diploid, tetraploid and hexaploid species of Triticum. 


78. An improved method of preparing permanent root-tip squashes with aceto- 
carmine for counting the chromosomes and studying mitosis. 


K. RANGASWAMI, Annamalainagar. 


As many of the previous methods for making permanent root-tip squashes with 
aceto-carmine have not given complete satisfaction as regards clarity of outline 
and definition of chromosomes, a new method has been developed in this laboratory 
in regard to the root-tips of Urginea indica Kunth. The schedule is as follows :— 

1. Immerse the bulbs of Urginea with the emerged root-tips in warm water 
at a temperature between 45°C and 50°C. (© minutes). 


2. Cut up the root-tips by means of a sharp razor blade into very thin slices 
(0-5 m.m. thick) in tap water, 
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Immediately transfer the material to acetic-alcohol (1 : 3) and fix (10 minutes), 
7 Dip the root slices in Conc. H.Cl (1 minute). 


j 5. Transfer the slices into a mixture of equal quantities of Conc. H.Cl and 95% 
nil (2 to 5 minutes). 


a place the slices in Carnoy’s fluid (Acetic acid 1: Chloroform 3: Absolute 
1 6) (5 minutes). 
ee on the slices in the aceto-carmine (30 minutes), 


g. Squash the slices with albumin-smeared cover glasses on clean slides and 
warm (5 minutes). 
9, Separate the slide and cover glass in 30% acetic acid (5 minutes). 

10. Change through srades of acetic-alcohol, i: 2 and 1:3 (2 minutes each). 

11. Absolute alcohol (2 miutes). 

12, Mount in Euparol (? minutes). 

The whole process does not take more than an hour and a half and it shows 
the chromosomes in a very well-defined manner in all the phases of mitosis, 


79, Effects of X-rays on the sterility of Pollen grain in Sesamum orientale Linn. 
K. L. CHAUDHURI and A. DAS, Calcutta. 


Study of pollens from the points of view of its sterility and fertility is important 
in determining the genetical balance of a particular type. In course of an investi- 
gation on the effect of X-rays on the genetical behaviour of a few strains of 
Sesamum orientale special attention was given on the point of pollen sterility in 
the treated populations. For preliminary observations three cultivated types of 
sesamum were selected viz. Type 10 and 12 (W. Bengal) and T.M.V. 2 (Madras). 
Dosages applied were 36 m.a.H.=14,400 r units, 140 m.a,H.=56,000 r. units and 
200 m.a.H.=80,000 r. units. All the seeds were exposed in the dry state. Pollens 
were collected from 10 plants selected at random from the populations and mounted 
in iodine solution and Methyl-glycerine jelly and examined under the microscope. 
A large number of readings were taken each year. ‘he following table gives the 
percentage of sterility and their standard errors in different control and treatment. 


g ` s . ae . 
_ Table I. Showing the mean percentages of sterility and their standard errors 
m different controls and treatments. 


SS ee re a 


Variety | X-ray dosage 1951 1952 1953 

Type No. 70 ... | Control 3-9 40-39 3240-44 364014 

36 m.a.H. 8740-77 2 68+ 0-87 

50h E, 8-74£0°70 is 7-5 £0-80 
| 10 > 12:0 40:50 14:84 2:91 = 

CO ai 11-84 1-24 1020-86 

atte 200 > ae ‘740-66 

me Ne 12... Control 4140-41 4:0+0:71 5:4 + 0:40 

36 m.a.H. 6:30:53 ze 4-9+0-58 

Oman. 9:2 £ 0:40 z 5:30:83 
a 12:7 £ 0:92 16-6 + 1:37 bl 

| a Tan 13:31-39 14:7 +40:92 

T.M. y 200 =, = 15:3 + 1:60 

o & ooo w.| Control 4-5 40°46 3-9 0:68 3:6 +0-31 
A 36 m.a.H. 8:6+0°52 — — 
j D 8:44 0:58 £ = 
10 > 10:3 + 0:98 9:4 + 1:37 E 

io S 12:94 1-51 11:70:79 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
Proc. 43rd Ind. Sc. Cong. : Part III: Abstracts 


252 


s the percentage of sterility is very low. Upto 100 m.a.H. 
e in dosage. But the sterility per. 
140 m.a.H. and 20 m.a.H. in type 10 
. In T. M. V. 2, however, there igs 


In all the control age c 
treatment the sterility increases with increas 
centage becomes less with higher dosages viz. 
(1952) and 140 m.a.H. in type no. 12 (1952) 
gradual increase of sterility with higher dosage. 

he ‘t? values between the controls 


i { test tatisti d tł 
‘The variances were tested statistically an ) co 
and treatments and between different treatments have been found to be significant 


in most of the cases. 


The results of the preliminary observations suggest that due to some physico- 


chemical changes within the embryo as a result of X-ray treatment the severity 
of high dosages is somewhat neutralised so that the breakage of chromosomes or 


other factors to which the sterility of pollens is due, are minimized to a considerable 


extent. 


80. Organogenesis in Polymnia uvedalia Linn. 
S. C. DATTA, Calcutta 


The plant Polymnia uvedalia L. (Compositae), which has recently gained 
prominence in U.S.A. as a possible source of an anti-arthritic drug, grows in the 
Central States of U.S.A. in woodlands and meadows as a large perennial and 
produces flowers during the months of July to September. 


Studies on organogenesis revealed that the lateral roots arise endogenously and 
the apex is differentiated into the calyptrogen layer which is formed early in the 
ontogeny of the root. The development of other tissues of root follow the same 
pattern as found in other dicotyledonous roots. The stem apex is characterized 
‘by two layers of corpus and three layers of tunica and the vacuolation is found to 
commence in the fifth or sixth cell layer in the central group of cells derived 
from the corpus. The development of the leaf agrees substantially with the pattern 
‘of development found in other dicotyledons. The axillary buds are initiated by 
a combination of anticlinal divisions in one or more of the superficial layers of 
the young axis and of various divisions in the deeper layers. ‘The change from 
vegetative to flowering apex is noticeable as the floral apex becomes flatter and 
wider and the characteristic activity of the corpus is discontinued and the elongation 
comes to a stop. The individual flowers are found to arise acropetally on the 
flattened receptacle and they follow the common pattern of development found in 
other Compositae. Microsporogenesis takes place in normal way in the disc florets 
peers ne ovaries remain in a rudimentary stage throughout their life. The ray 

s show the phenomenon of apomixis and no germination of the apomictically 


developed fruits were observed. Under natural conditions the plants were found 
to propagate vegetatively. 


81. On the Vernalization of bulbs of Eucomis. 


S. PANNIRSELVAM, Annamalainagar 


Bulbs of Eucomis punctata L,Her. were vernalized in kelyinator for a continuous 
period of 25 days at a uniform temperature of 7°C. in darkness After the expiry 
of this scheduled period they were sown in pots with AES controls. It was 
observed that the vernalized plants matured earlier (i.e. 27 to 36 days) ctl their 
vegetative performance was much better than the control plants, 
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Effect of Removing the Cotyledons at 10 Days’ Intervals on the Vegetative 
p Fase Control and Vernalised Plants of Mustard T 102. 
a 


B. SEN and GYANENDRA VERMA, Almora, U.P. 


Embryos isolated from control and vernalised seeds of Mustard T 102 were 
rown in glass distilled water along with whole C- and V-seeds for 10 days in 
dishes kept at room temperature in normal day-light and total darkness. Both 
embryos and seedlings were sown in pots and cotyledons from a given number of 
pots were removed at sowing time and at 10 days’ intervals thereafter. ‘hus there 
were 20 treatments, five each of C- and V-plants kept in normal day light and 
in darkness, viz., (i) cotyledons intact, (ii) cotyledons removed 10 days before 
transplanting-embryos, (iii) cotyledons removed at sowing, (iv) cotyledons removed 
10 days after sowing, and (v) cotyledons removed 20 days after sowing. 

Subjecting the: seedlings to darkness in the first 10 days of their life cycle 
significantly reduced the surface area of cotyledons as measured 20 days after trans- 
planting: (a) C. 10 days light—363:2 sq. mm..; (b) C, 10 days dark—312-3 sq. mm.; 
(c) V, 10 days light—306-8 sq, mm.; (d) V, 10 days dark—260-9 sq. mm.° Also the 
size of cotyledons from V seedlings was smaller than that from the controls. 


Removal of cotyledons prolonged the vegetative phase of plants and shortened 
the leaf number at which flowers appear. Thus the embryos gave rise to plants 
with longest life cycle and shortest leaf numbers, followed by treatment (iii) and 
treatment (iv). Plants of treatment (v) were similar in their vegetative cycle and 
leaf stage to plants with cotyledons intact. Subjecting seedlings to darkness in 
early stages of their life cycle also prolonged the vegetative phase. 

These studies were carried out in connection with the scheme of Plant Physiology 
and Cytology financed by the’ Indian Council of Agricultural Research, New Delhi. 


83. Effect of Presoaking and Prechilling of Seeds of Mustard T. 102. 


B. SEN and H. C. JOSHI, Almora, U.P. 


Study was undertaken to see the effect of (i) presoaking seeds of Mustard 
T 102 in glass distilled water for 24 hours (ii) pre-chilling seeds for different 
periods on the growth elongation of the internodes, leaf stage at which the flowers 
emerge and days required from sowing to the opening of the first flower. 


z It is found that (i) the length of the internode and their rate of growth elonga- 
tion is more in plants grown from seeds soaked in glass distilled water than 
ne from control seeds; (ii) with the increased period of chilling the length of 
“~ internodes and their rate of growth elongation progressively increases; 
pe pcompered to plants from untreated seeds, plants from seeds soaked in water 
by See flower earlier; (iv) the earliness observed is similar to that induced 
amek ing seeds for one week and also the leaf number at which the flower buds 
aoe is significantly less; (v) with the increased period of chilling the vegetative 
i and the leaf stage at which the flowers emerge, progressively decreases. 
t Ra Castin of the internodes, vegetative period and the leaf stage at which 
histological a i seem to be dominated by the apical meristem, and all the 
cliaracte al c laracteristics of the growing apex are reflected in the subsequent growth 
Is and period of inflorescence of the plants. 


This i pl Sa i P 
m investigation was undertaken in connection with the Scheme of Plant 


Nes iG and Cytology, financed by the Indian Council of Agricyltural Research, 


TMI— 33 
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B. SEN and S. N. SRIVASTAVA, Almora 


Earlier work with vernalisation has shown that the different strains of a crop 


do not respond to vernalisation, The yield of grain from vernalised plots has 
generally been found to be lower than that from control plots because the number 
of tillers, the factor positively correlated with the yield decreases by vernalisation, 
However, shortening of vegetative phase from the use of vernalised seeds can be 
effectively utilised in increasing yield if earliness in flowering would make the 
crop overcome the period of drought or attack of pests and diseases. 

Colonial barley demonstrates the possibilities of obtaining increased yield from 
yernalised seeds. Experiments were conducted for the past 3 years with three 
varieties of barley—C. 293, T. 5 and Colonial. The seeds were chilled at 2° Ç, 
to 5° C. for six weeks. 


All the varieties gave good response to vernalisation and the earliness produced j 
was significant at 1% level. The earliness was of the following order: Colonial, 
16:9+0:29 days, T. 5, 11:2+ 1:62 days, C. 293, 97+ 1-47 days. 

Colonial barley has a long life cycle and is susceptible to yellow rust (Puccinia 
glumarum). By shortening the vegetative phase this variety can escape the severe 
damage due to rust infection and this could be done by the use of vernalised seeds, 

Results of the past three years show that the yield obtained from vernalised 
plots of Colonial barley was more than that from control plots, the difference being 
significant at 5% level. The increase in yield observed was 92%. 

= Expenses of these investigations were met by the Uttar Pradesh Government 
in connection with the scheme of Development of Food and Fodder Crops at 
Vivekananda Laboratory, Almora. 


85. Studies on the mutation of Aspergillus niger van Tiegham induced by irradia- 
tion with ultraviolet rays. 


A. K. MISHRA and P. NANDI, Calcutta 


Conidia of Aspergillus niger were irradiated with ultraviolet rays of 2537 A, 
plated out in Czapek Dox agar medium, and colonies arising from irradiated spores 
picked up at random, and transferred to Czapek Dox agar slants. Observations 
were made for their changed morphological and cultural characteristics. About 
107 mutants were isolated which had either changed morphologically or in the 
production of citric acid or both. In morphology, mutants voe found to have 
changed in the form and texture of the colony, from normal to fluffy to close 
textured leathery colonies, in the conidial colour from black to brown “cinnamon 
greenish yellow and white, in the formation of sclerotia : 
brown to deep orange pigments. 

As regards citric acid production 46% produced more citric acid, 2:8% 
pronmeea the same amount as parent, 89:7% produced less and 2:8% failed to nave 
a satisfactory growth on the test medium. The induction of A by ultraviolet 
appears to offer somewhat limited, if not definite, possibilities of increasing the 
yield of citric acid from 4, niger, as well as for other OS, the 


metabolic products of which are i ial i 
1 ; of industrial im i i 
in their power of fermentation. ame oe CO? Do 


and in the production of ( 


86. Cytology of the 2n x4n p opulation of jute (Corchorus olitorius Linn. var C. G.) 


G. I. PATEL, Barrackpore and R. M. DATTA, Calcutta 


S p. (S x p y 5 
even lants of th 2n 4n po ulation were c tolo C e The meio 
g1 all y; anal yZ d 


mean numbers of various associations of chromo- 
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es per p-m.c. are 0-12 hexavalents, 1-9 quadrivalents, 0-35 trivalents, 5:0 
niet, 2-0 univalents and 0-12 fragments. The quadrivalents were commonly 
i 


ticed in the form of rings and chains. The less frequent occurrence of trivalents 
o : a eo th 2 

Fs bivalents aud univalents suggests that the x-frequency is much less. The 
a haped configuration of trivalents was common. 

-sha 


Varying number of univalents (1 to 6), laggards, chromosomal bodies lying in 
cytoplasm and bridges were observed iu both the meiotic divisions. Out of 103 
m.s analyzed. in the first division, 46:4% of them showed these irregularities. 
Number of p.m.c’s noticed with chromosomal bodies eliminated in cytoplasm were 


much more (344%) in the second division of meiosis than the first one (20:3%). 


The chromosome number of the plants studied varied from 20 to 35.. The 
female parent used in the cross showed normal meiosis—711, and therefore the 
production of these aneuploid, euploid and pentaploid plants in addition to the 
expected iriploids (3n=21) is obviously due to the functioning of the numerically 
unbalanced gametes from the pollen parent—autotetraploid. 


About 80% of the tetrads in the plants studied had normal number of 
microspores; however, their size was seen to vary. Rest of the tetrads were with 
1 or more micronuclei in them besides 4 microspores and with monads till octads 
with or without micronuclei. The potentially viable pollen grains varied from 46 
to 81% in different plants; their size also varied much. 


The abnormal meiotic pairing and the subsequent irregular behaviour of chro- 
mosomes resulted in the production of unbalanced gametes adversely affecting the 
fertility of the 2nx4n population. Most of the seeds produced were shrivelled. 
Few plums seeds of somewhat varying size were obtained. 


87. Interspecific hybridezation in Hibiscus and the meiotic behaviour in F, hybrids, 


P. SANYAL, and G. I. PATEL, Barrackpore 


Five species of Hibiscus cannabinus, sabdariffa, radiatus, panduraecformis and 
lunarifolius were hybridized. Hybrids were obtained only between cannabinus 
(2n=36) and radiatus (2n=36); both these species were successfully crossed in either 
directions, but more easily when radiatus is used as the O parent. 

Eighteen bivalents were observed in cannabinus and radiatus at metaphase I. 
The meiotic pairing of their F, hybrids is essentially alike. The maximum number 
en lents observed is 18; their mean number is about 15, while the range is 
E ‘a (10-18), The average number of bivalents, trivalents, and quadri- 
n e Seved in these hybrids varied from 9-3 to 10-1 (range 6 to 13); 0:4 to 
me o ep and 0 to 0:2 (0 to 1) respectively. The maximum occurrence of 18 

€nts of varying size and 13 bivalents suggests that at least two different 


en : $ KAAF 

aeons being common—are involved in the constitution of each of these 
S, 

e Eteen per cent of the sporads were found to be other than the normal 


S and majority of these had 1 to 5 micronuclei. More than 95 % of the 


Pollen i 2 i i X 5 
m cannabinus and radiatus were found to be stained with acetocarmine while 


in ti i: i f 

á 1e hybrids 85% of them were non-stained inspite of majority of them being of 

Ormal size, 

Be tide Produced only a few good seeds on backcrossing with the parental 
ae hey are highly sterile. 

bractectes of the characters in F, hybrids are incompletely dominant, few— 


as aoin shape of the seed—are like radiatus and bristleness of the capsule 
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88. Interspecific hybridization in the genus Corchorus. - 
i 


Several crosses were made involving (a) different vraie oi the two cultivated 

A LEA ifferent wild types of C. olitorius and capsularis at 
species at diploid level (b) di EW Pc e la A 
diploid level (c) wild types of C. olitorius and capsu eee se ones 
at diploid level (d) autotetraploids of wild types at een ae i f mers 
and capsularis and their combinations with the diploid HG iie ma Sand a oli orius 
by capsularis and vice versa after reducing the length o Sond ts s varying 
degrees and (f) six species—olitorius, capsularis, tridens, trilocularis, acutangulus, 

ili —of Corchorus. 

a ae a, is and c the setting of pods was observed in practically all the 
crosses but it varied much not only in different crosses but also in reciprocal ones, 
A large number of the set pods fell down during their growth. The pods that 
were ultimately harvested were of varying development—from fully developed 
normal matured pods to slightly developed ones. The quantity and quality (empty, 
partially full and full) of seeds produced varied greatly in various crosses including 
their reciprocal ones. 

The production of partially full and full seeds indicate that fertilisation occurs; 
the weight of the full seeds is however less than that of the same number 
randomly taken from their respective female parents suggesting the under-develop- 
ment of either the endosperm or/and the embryo. The examination of longitudinal 
sections of the pistils that were collected at 2 days and onwards after cross pollina- 
tion is hoped to give further clear picture in this direction. 

In case of ‘d’, no pod set was observed when the autotetraploids of both the 
cultivated species were crossed in either directions. On the other hand, pod setting 
was quite good—20 to 60%—when the autotetraploids of their wild types were 
crossed; the seeds obtained from them were however all empty. 

No pod set was noticed in case of ʻe’. In ‘P? the seeds wherever obtained 
were empty except in case where trilocularis was pollinated with Kulkarni Gr. 5 
(wild type of C. capsularis). 

Some plants were obtained in few crosses in case of ‘a’ but they were found 
to be due to accidental selfing. No germination was observed in other crosses. 


89. Polyploid pollen grains in Helixanthera ligustrina (Wall.) Dans. 


B. M. JOHRI, Delhi 
; Most of the microsporangia developed normally—the tapetum was glandular, 
reduction divisions were simultaneous, cytokinesis occurred by furrowing, and 
the mature pollen grains were triradiate 


th i : and bi-celled. In a few buds, however, 
ne microspore mother cells failed to undergo meiosis and formation of double 


restitution nuclei resulted in spherical, uni-nucleate, tetraploid pollen grains They 
showed a thick exine, a large nucleus, vacuolated cytoplasm, and starch grains. 
Multi-nucleate pollen mother cells and pollen grains were Re uently observed. 
Irregular meiosis, failure of cytokinesis or incomplete Brion ee, rise to 
numerous other abnormalities. Polyspory was quite common and some of the spores 
Were multi-nucleate. Two of the polyploid pollen grains had germinated in sitt 
and the tubes contained 2 and 6 nuclei respectively, g 

In the microsporangia under reference, the tapetum was very active. Large 
crystals had appeared in the cells which, along with the nae? had enlarged 
considerably. Their protoplast was vacuolated and had migrated a AE the 
abnormal mother cells, dyads, tetrads, polyads and me pollen grains. I 


some of these, the original wall i (2) ucilagiot 
a a of the mother cel y i i i i! 
fi ; 1 and the special mucila gin 
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o. The morphogenetic effect of some hormones and other chemicals on gemmae 
90. 


of Tetraphis (Georgia) pellucida Rabenh. 
S. NARAYANASWAMI, Delhi 


Gemmae of the moss plant Tetraphis pellucida have been treated with different 
s like IAA and IBA and with colchicine, sodium cacodylate etc., in White’s 
medium of mineral elements, using the sand culture technique, in order to study 
the morphogenetic effects of the various test solutions. Growth in White’s 
buffered solution was normal and, therefore, was used as control. Weak solutions 
of IAA and IBA and other hormones did not produce any appreciable effect and 
higher concentrations inhibited germination of gemmae. Gemmae that had begun 
to germinate in White’s solution were taken out and grown in hormone media. 
The filamentous protonemata originating from the nematogones were short and 
segmented. The formation of thallose protonemata was long delayed or inhibited. 
Abnormalities like accessory thallose protonemata, formation of clusters of gemmae 
from upper surface of the parent gemma, fragmentation of the filamentous pro- 
tonemata, proliferation of single-celled bodies akin to brood cells etc., have been 
recorded. Similar results have been obtained with 2, 4-D, P-chlorophenxy acetic 
and a-o-chlorophenoxy propionic acids. Cultures with ammonium nitrate caused a 
remarkable increase in size of the thallose protonemata. With colchicine the 
normal organisation and growth of gemmae were considerably affected resulting 
in the formation of varied morphological patterns, - 


hormone 


91. A spontaneously cccurring variegated chimaera in Dianthus chinensis L, 


C. M. BASTIA and G. PANIGRAHI, Cuttack. 


Spontaneous occurrence of variegated chimaera involved one capitulum of 
Dahlia sp., parts of two of the leaves of Helianthus annuus and branches, leaves 
and flowers of Dianthus chinensis, grown for horticultural purposes in the Depart- 
mental Botanical Garden. Here, a detailed study of the chimaera in Dianthus 
chinensis is reported. 

Of the nine branches arising in a cluster from one seedling of D. chinensis, 
only one branch developed this variegation. It first appeared as a small albino 
streak near the first node, but it gradually widened its breadth and became con- 
Spicuous towards the apex. ‘The sectorial chimaeral branch produced branchlets, 
leaves and flowers of three categories: (a) all parts green, (b) partly green and 
Partly albino, and (c) ail parts albino, the three types arising in strict conformity 
with their respective points of origin. 
wine porne on pure albino and normal green branches were selfed and seeds 
aa . Although 95% of the pollen grains stained red with acetocarmine there 

as significant reduction in the seed set in the albino flowers. 
china a ranches developed sectorial, imericlinal, pure albino and pure green 
The ee in the matter of development of chloroplasts in the hypodermis. 
: sectors of leaves lacked chloroplasts in the palisade and spongy tissues. 
tanecne Nssested that the variegated chimaera in the three species arose spon- 
y as ‘sports’ or bud mutations, induced by environmental conditions. 


92. 
The Problem of the Aleuritopteris farinosa complex. 


G. PANIGRAHI, Cuttack. 


A cs 
to conan of the Aleuritopteris farinosa (Forsk.) Fée complex has been shown 
of one diploid, one amphidiploid and one triploid, of which the first two 
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sual species and the third, an apogainous species. une analysis of triploiq 
are ee aes the two sexual species, shows that the diploid, A. grisea, 
A pae, is not ancestral to the p, s p i oe Pentaploiq 
hybrid between A. anceps and the apogamous C -f ; Ness, Stricto), 
shows not only cytological proof of the inheritance o apogamy From the male 
arent but also the operation of complementary factor system by producing golden 
: llow powder in the under surfaces of fronds. Further, the relative infertility of 
the E anioia hybrid established its parents, A. anceps and A. farinosa, as two 
E at yellow-powdered forms of A. anosa (sensu lato) occur in the 
wild and have been collected from Victoria Falls in tropical Africa and have appa- 
rently good spores. Viable spores of these wild plants with yellow powder should 
be collected and sown. If their prothalli do not develop archegonia but Produce 
apogamous pentaploid sporophiytes, their parentage would have been established, 
In that case, the pentaploid hybrid between A. anceps and A. farinosa would have 
solved a long-standing problem of taxonomy in this species complex. 


93. Comparative study of Diploid and Tetraploid Cowpea. 
NIRAD K. SEN and M. N. HARI, Kharagpur. 


Progenies of a colchicine induced tetraploid Cowpea were found to breed true. 
Compared to the diploids, though there was not much difference in the size of the 
seeds, the tetraploids were slow growing, with thicker stems and leaves, late 
flowering, most of which were shed off. All the floral parts were larger but the 
pods were smaller with fewer seeds. Pollen sterility and fruit setting were variable 
among the proginies. Yield of fodder at different stages of growth was less in the 
tetraploids, which however grows for a longer period. Variability in the growth 
rate among the tetraploid population is being utilized in selection of a better 
fodder type. 


¢ 
94. Genetics of Green Gram (Phaseolus Aureus, L.) 


NIRAD K. SEN and A. K. GHOSH, Kharagpur. 


The plants with green, greenish yellow, yellow and bluish black seeds on 
Crossing with one another gives in F, yellowish green (greenxgreenish yellow), 
green (green x yellow) blue mottling (green x bluish black) and green (yellow x bluish 
black). Rough surface on seed is often dominant over smooth surface but in several 
crosses betwen smooth seeds, F, were rough seeded. In size, F, seeds are inter- 
mediate. Crosses between purple x green hypocotyl and Den A with bluish 
purple spots on hypocotyl gives, purple hypocotyl in F,. In epicotyl, purple spots is 
e of the first pair is domi- 
er entire. Purple rachis of 
Segregation of two characters affecting the margin 
independently inherited, segregating in 9:3:3:1 
dominant over lavender color of the standard. 
nmature fruit is dominant over green. 


nant over green. Lobed margin of leaf is dominant oy 
the leaf is dominant over green. 

of lamina and color of rachis are 
ratio, Yellowish grey standard is 
Purple color on the suture of the ir 


95. Chromosome number of some desert grasses, 


B. N. MULAY and M. K. PRASAD. 


1. The somatic chromosome 
Brachiaria ramosa, Cench 


the first time. They 


5 numbers of the plants Digitaria adscendens, 
rus prieuri and Eragrostis tremula, are investigated for 
are 60, 36, 34 and 30 respectively. 
CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 
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9, The morphology of the chromosomes of the above mentioned species is 
studied. 2 b ; 
3, The chromosome numbers are compared with the chromosome numbers of 


z the related species. 


96 Morphology and number of chromosomes in some desert grasses. 
B. N. MULAY and D. JAGDISAN, Pilani (Rajasthan). 


{, The present study deals with the chromosome number and morphology 


in Cenchrus biflorus Roxb., Cymbopogon parkeri Stapf. Eragrostis poaeoides P. 
J Beav. and Panicum antidotale Retz. 
2. The somatic chromosome number of Cenchrus biflorus as investigated is 34. 
i 3. The somatic chromosome number of Cymbopogon parkeri is determined 
as 30. è à 
4. Eragrostis poacoides shows a somatic number of chromosome as 30. 
5. In Panicum antidotale the diploid number of chromosome is 18. 
6. The chromosome numbers are compared with- the chromosome numbers of 
the related species. 
| 97, Chromosome numbers of some desert grasses. 
| B. N. MULAY and Miss P. PONNAMA, Pilani (Rajasthan). 
1. The chromosome numbers of the grasses, Saccharum munja, and Dactyloc- 
tenium aegypticum are studied. 
2. Saccharum munja showed the numbers 20 and 40 in meiosis and mitosis 
respectively. 
3. Two ecotypes of Dactyloctenium aegypticum showed the chromosomes 36 
yp y y, 
and 24 in somatic divisions. 
4. Morphology of the chromosomes of the above mentioned species is 
determined. 
5. A comparision is made of these chromosomes and the chromosome numbers 
already known. 
98. Further studies in the vernalization of the cuttings of plants. 
T. C. N. SINGH, Annamalainagar. 
ps 


Tt has already been shown by the author (Proc. Indian Sci. Congress, 1955, 
P. 256) that stem 


Successfully vern 
and tuber-yield 


cuttings, of Ipomoea batatas Lamk. (sweet-potato) could be 
alized at a temperature of 7°C.; and that the general performance 
from these experimental cuttings were far superior to the control. 


Furt] SNN ; 

PERES experiments on the stem-cuttings obtained from the experimental sweet- 
z plants under field-trial in the second and also even in the third vegetative 

Senerations, 


to be cane Without any low temperature treatment whatsoever, have continued 
Pared to a lor in their vegetative performance as well as in tuber-yield as com- 
€ plants raised from stem-cuttings in their second and third vegetative 
nee the control. 
ie Ree was also extended to the clones of Bryophyllum calycinum 
ranging rae poping cuttings in kelvinator at a temperature of 7°C. for a period - 
Performance £ to 14 days. It has been found under pot-culture that the best 
uq number, p general vegetative growth and production of leaves both in size 
» nas been obseryed in the cuttings vernalized for 14 days, 


Salish 
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| 99. On the occurrence of two types of heterochromatin in. plant nuclei. 
i . On 


S. S. BHATTACHARJYA, Calcutta. 


In an experiment of X-ray effects on mE TA piero or 
patterns, several plant species of Impatiens were inv ike RE k resting 
nuclei of Impatiens balsamina 14 heterochromatic pieces, ie I i g o the 14 
somatic chromosomes, could be clearly seen. These i Toc wines: bodies 
appeared as dumb-bell shaped, cylindrical SEAN m aran TERE mpatiens 
Sultani, the chromosome number is 2n=16, but ise the resting nuclei more than 
40 heterochromatic bodies of round, elliptical or cylindrical shapes could be observed, 
They were smaller in size and were also less stained than the heterochromatic 
pieces of balsamina chromosomes. k 

Mo obtain a better picture Pachytene chromosomes of the pollen mother cells 
of the two species were studied with ordinary as well as phase-contrast micros- 
copes. In the pachytene stage the heterochromatic chromomeres were differen- 
tiated from the euchromatic chromomeres by their greater stainability and bigger 
size. Between themselves, the two investigated species again differed in the mor- 
phological appearance of their macrochromomeres. Where as in J, balsamina the 
heterochromomeres were slightly shorter in diameter and more compact, those of 
I. Sultani were of a larger diameter and comparatively distinct and separated from 
each other. A significant feature was the presence of a transluscent vesicular 
structure in the middle of the macrochromomeres of I. Sultani chromosomes. 
Heitz (1934), Poulson and Metz (1938), Hannah (1951) and others have 
reported from time to time the probability of occurrence of more than one type of 
heterochromatin in the Drosophila chromosomes. The study of Impatiens chromo- 
somes leads to prove the presence of different types of heterochromatin in plant 


nuclei. A subsequent X-ray investigation have proved their physical and physio- 
logical differences as well. 


(x) Palaeobotany 
100. On the Fossils of Neiveli-II (Ecological). 
Miss) K. MATHEW, Annamalainagar. 


a study deals with the descriptions of four different kinds of mummified leaf 
e belonging to four distinct species of plants found in the folds of the fragile 
penite from geeli (S. Arcot district, Madras State). The mesophyll has not been 
ound preserved in any of them. But there is an excellent re entati f their 
adaxial and abaxial cuticular surfaces. ; E 

One of them, specimen I is devoid of 


sinuosity, in shape the cells are broadl i 
y rectangular. T} i i in the 
general form, shape and structure of the l 5 eee 


3 ; ower and upper surfaces. These charac: 
aA A the plant having a cuticle of this nature must have been 4 
In specimen II, there is a very 
surfaces of the cuticles and in addi 
surface only. The shape of the cells 
of the lower surface are rectangular. 
The subsidiary cells around the sto 


stomata, cell-walls are thin with loose 


wide difference between the upper and lon 
tion the stomata are restricted to the lower 
of the upper surface are polygonal and thos¢ 
The number of stomata per unit area is three. 
: i mata are strictly two. 

m z ere TI the structures of the upper and lower surface 
5 eee that the stomata are restricted to the lower surface 
are polygonal and are thick walled and there are certain peculiar 


are similar with 
only. The cells 
thickening lik¢ 
CC-O. In Public Domain. Gurukul Kangri Collection, Haridwar 
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sections at the angles of the cells. The number of stomata per unit area is 
eas The number of subsidiary cells around the stomata is two. 
nine. 
men IV also the structure of the upper and lower surface is identical, 


In speci! è x 
stomata restricted to the lower surface only. The cells are polygonal of various 


a 


ith A | 
es Unicellular epidermal hairs are present in profusion on both surfaces. The 
1 ’ oy $ Bink x su 
number of stomata per unit area is sixteen. The number of subsidiary cells is 
variable and is four to six. 


Arguments have been advanced that the cuticles represented by specimens II 
to IV also must have belonged to aquatic plants, 


(xi) Physiology. 


101. Osmotic Gradient. 
A. S. MEHTA, Patna. 


Osmotic pressure determinations of the cell sap expressed from mature leaves 
of Pothos aureaus at different levels of insertion on the stem were carried out 
cryoscopically by using Beckmann thermometer, A table was prepared indicating 
the height of insertion of the leaf on the stem and the corresponding osmotic 
value. A graph was plotted on the basis of this table. ‘The graph and the table 
clearly indicate the existence of an osmotic gradient from the base to the top of 
the plant. 


102. Physiological studies on the growth of Hibiscus cannabinus and Hibiscus 
sabdariffa var. altissima with reference to the formation of certain growth 
components, 


B. K. KAR and B. K. DE SARKAR, Barrackpore. 


Detailed investigations were undertaken to study the nature of growth and 
fibre production in Hibiscus cannabinus (Mesta) and Hibiscus sabdariffa var. altis- 
sima (Roselle), the two bast fibre producing crops next in importance to Corchorus 
Sp. (ute) in India. The nature of their growth is like that of jute and the yield of 
fibre is dependent upon the formations of certain growth components like bark, 
Wood and pure fibre during its vegetative growth. The variations of the above 
eaonats during different growth phases and also their distribution along the 
ee ve been studied. The results showed that the maximum dry matter was 
‘eal always in the basal regions, in both the varieties—mesta and roselle. The 
wee bark formation in early period of growth was found to be greater in 
a a uy roselle, but during the later stages of growth roselle recorded a 
period quantity of bark formation, The growth of wood was slower in early 

S but it gave maximum values in the later stages. 


an ee Percentage variation of pure fibre yield in terms of crude bark in mesta 

in aoe Stages varied from 42 to 51 per cent and later increased to 65 per cent 

of ‘Wh flowering period but with the onset of pod stage the percentage formation 
Wre decreased. 


Ros thieh : ‘ 
as elle Which is a crop of longer duration than mesta, gave a very low value 


meee in the early vegetative stage varying from 36 to 50 per cent which 
to 50 to 58 per cent at the flowering time, in terms of bark weight, 


TI 34 
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103. The Organization of the Contractile cell in plant pulvini with special reference 


to Mimosa Pudica Linn. 


(Mrs.) MRIDULA DATTA, Calcutta. 


The cell represents the unit of contractility in motor teare, The Specialized 
cell walls are modified for extensibility and the protoplast Se EERS cells is 
made up of the following components viz. foytoplesti) plastig pa EE eus, mitochon. 
dria, Golgi bodies, some crystalline inclusions and two pes o vacuoles: The 
vacuolar system is highly contractile. There occur a variable number of smal 
vacuoles in the cytoplasm which have a colloidal content, but are free of tannin, 
The bulk of the cell is taken up by the central contractile vacuole, the size of 
which in the “resting”? state reduces the cytoplasm to a limiting layer. This 
larger vacuole in the different cells contains tannin in varying amounts. The tannin 
may be evenly dispersed throughout the vacuole, or as is more usual, may be 
condensed in a large visible viscous highly light refractive mass. The tannin 
compounds are found to be in the colloidal state, but the rest of the vacuole js 
taken up by salts in solution. The large vacuole may be induced to contract or 
expand by certain agents, whereupon it can be made out that during movement 
the included tannin matter remains the same in bulk while the highly extensible 
vacuolar membrane closes round it, The solutes pass out of the contracting vacuole 
at stimulation, and later after recovery, these solutes are reabsorbed. ‘The vacuole 
regains its former size, filling up the bulk of the cell. 

This type of cell organization with certain variations, holds true for all types 
‘of motile pulvini. It is generally observed that the quantity of included tannin 
4s greater in the more active organs and progressively less in the slower moving 
organs. This tannin matter is rounded up into a mass in the case of M. pudica, B. 
sensitivum and M. spegazginii, it occurs in several small masses in A. carambola, 
and in the case of autonomic pulvini such as those of D. gyrans and Q. repens 
the tannin remains evenly distributed in the vacuolar sap; in large amounts in 
D. gyrans, but in barely preceptible amounts in the case of O. repens. i 

Vacuolar tannin is not found in the case of non-motile pulvini. 


104. Effect of Vitamins and Amino-acids 


on Growth El ti Tub f 
Madonna Lily (Lilium candidum). 5 gontin oF Pollen Tubesg 


B. SEN and GYANENDRA VERMA, Almora. 


fo te AER of incorporating optimum micro-concentrations of Vitamins Bı 
(Thiamine hydrochloride), B, (Riboflavin), B; (Nicotinic acid), B, (Pyridoxine), Vit. 


e phie acid), Inositol (Cyclohexane-hexol) and amino acids dl-methionine, 
peer pe peers (monohydrochloride) and dl-tryptophane on the growth elonga- 
ion of pollen grains of Madonna Lily (Lilium candidum) were observed. ` 

Pollen grains throughly washed in 12S pure sucrose. solution (control 
germinating medium) to remove all adhering substances were used. ‘The optimum 
stimulating concentrations of the Vitamins in germinating anette which gave 
a elongation of pollen tubes were found to be Vit. Baa I oy pete EI W it. B, 
7 : i 5 A =A . , . . w) 
ae a ee z 025 P:pim., Ae B, 10 p.p.m., Inositol 10 p.p.m., Vit. © 
ee p.p.m. amino acids—dl-methionine 30 P-P.m., l-proline 2:5 p.p™o 
i pone 75 p.p.m. and dl-tryptophane 5 Pp-p.m. : 

the comparative elongati i 
optimum stimulating oe ke Tiig, 24 hons pa 

VITAMINS—Control 1271 microns, Vit. B 


Vit. B, 2478 mi i ; j 
: Reino NOE a si en microns, Vit. C 1347 microns, Inositol 1916 microns. 
Lene. AE OTO microns, dl-methionine 1085 mi -proline 1408 
microns, dl-lysine 2144 microns, dl-tryptophane 1515 ide panes 


ı 2206 microns, Vit. B, 1492 microns, 
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This study was undertaken in connection with the Indian Council of Agricul- 
al Research Scheme of Plant Physiology and Cytology. 
u 
\ 


| 105. Amino-acid Content of the Dust Adhering to Pollen Grains of Madonna Lily 


(Lilium candidum). 
GYANENDRA VERMA and D. K. VERMA, Almora, U.P. 


Earlier (1951), it was shown that there are unidentified growth stimulating 

substances in the pollen dust adhering to the pollen grains of Madonna Lily 

: (Lilium candidum) inasmuch as the growth of pollen tubes from grains washed 
Í in 1256% sucrose was less than that from unwashed pollen grains. 


Pollen grains were washed in 80% ethanol and the amino acid contents of the 
washings and the washed grains were determined by paper chromatography tech- 
nique. It was found that at least 12 amino-acids are present in the washings of 
the pollen grains. Some of the amino-acids found in the washings, viz., dl-aspartic 
acid, di-serine, 1-glycine, taurine, citrulline and dl-tryptophane were not found 
in the pollen grains. On the other hand, dl-threonine and 1 (-) tyrosine were 
present only in the pollen grains and not in the washings. In general, the indi- 
vidual amino-acid content of the pollen grains were higher, but dl-alanine, 1-histi- 
dine and dl-lysine were found to be as much in the washings as in the washed 
grains. 

Experiments to identify other growth promoting substances in the pollen 
washings, viz., major and micro elements, hormones and vitamins are in progress. 

} 


This study was undertaken in connection with the scheme of Plant Physiology 
and Cytology financed by the Indian Council of Agricultural Research, New Delhi. 


106. Indole-acetic Acid Contents of Control and Vernalised Seeds and Seedlings 
of Mustard T. 102, 


B. SEN and D. K. VERMA, Almora. 


Experiments were undertaken to find out whether there was a difference in 
the auxin contents of control and vernalised seeds and seedlings of mustard T. 102 
and also to see the effect of increased period of chilling on the auxin content of 
the seedling, 

Powdered control and vernalised seeds and mascerated 5-day old seedlings of 

"Mustard T. 102 were extracted with glass distilled water. 

Colorimetric method of Gordon and Waber (1951) was used. The extracts of 
N materials were compared with similarly treated standard solution of pure 
K: €-3-acetic acid by Klett’s colorimeter and from the ratio observed, the IAA 

ntent was estimated. 
It was found that the indole-3-acetic acid contents of chilled seeds and seedlings 


F m chilled seeds were greater than those from corresponding untreated material. 
: urthermore, ; 


creased dose 

Experiment 
ot seeds in th 
of seeds, 


w 


fro 


the IAA contents of seedlings from chilled seeds increased with 
of chilling. i 
s are in progress to find out whether the increase in IAA content 
€ process of chilling can be correlated with induced vernalisation 


These ; ae 7 : 
OR © Investigations were undertaken in connection with the scheme of Plant 


ew ake and Cytology financed by the Indian Council of Agricultural Research, 
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107. Amino-acid contents of Coleoptiles and Growing Tips of Vernalised ang 
Untreated Wheat and Barley. 


B. SEN and D. K. VERMA, Almora. 


Amino-acid contents of coleoptiles and growing tips of vernalised and untreateq 


wheat Atlas—50 and Barley C. 293, T, 5 and Colonial were determined by using 


circular, ascending and descending paper chromatography eane for circular 
paper chromatography Giri’s method (1951) and for aenema chromatography 
Williams and Kirby’s method (1948) were used. Water extracts ot the material 
were prepared following the technique of Richard, Raymond and Gunter (1952), 

Butanol, acetic acid and water (40:10:50) was used as solvent, and 04% 
solution of ninhydrin in 95% acetone was used as colour reagent. ‘The chromato. 
grams were developed twice in every case. ; ; 

Thirteen different spots representing 19 amino-acids were identified in wheat 
seeds and 10 spots of 20 amino-acids in the coleoptiles of Barley. An estimate of 
the concentration of amino-acids was made both by measuring the area of the 
individual spots and by comparing the intensity of colour. 

The chromatograms made from the coleoptiles of C and V seedlings of Atlas— 
“50 wheat and C. 293, T. 5 and Colonial Barley showed more Proline in the 
vernalised material than in the controls. Proline content was found to be higher 


also in the growing tips from 45 and 66 days old vernalised plants of Colonial: 


barley. Proline content of vernalised coleoptiles was found to diminish during 
storage. The experimental data presented indicate that one of the effects of 
chilling wheat and barley seeds is to increase the Proline contents. Further work 
with different yernalisable seeds is in progress. 

These investigations were carried out in connection with the Scheme of Plant 
Physiology and Cytology, financed by the I.C.A.R. 


108. Tracer Studies in sulphur metabolism in plants. 
B. B. BISWAS and S. P, SEN, Calcutta. 


Uusing S* labelled Na,SO, two aspects of sulphur metabolism in plants have 
been studied: (i) the path of sulphate reduction in green plants and (ii) photo- 
synthesis, 

Path of sulphate reduction : Roots and leaves of 7-9 
Tae Man immersed in a phosphate buffer solution PH 6-0 containing 200-400uc of 
Na,S °O, for 1, 25, 5 and 15 minutes, They were then killed aaa extracted in 
boiling 80% ethanol, concentrated to a small volume and applied at a corners of 
Whatman No. 1 filter papers, ‘Ihe papers were chromatographed two dimension- 
ally with phenol-water and butanol-acetic acid-water (4:1:1) as the developing 
solvents. The dried papers were then exposed to Ilford Romy films for two weeks, 
the radioactive spots Cut out and activities determined with a large window scintilla- 
tion f-counter. 1 minute was enough for label to appear in taurine, other conl- 


pounds are formed with increase in time. TI i 
. The path of i ion m 
roots and leaves appears to be the same, : ee a 


Photosynthesis : 6, 8-thioctic acid, the prosthetic 
been implicated recently as a key compound 
form determining the distribution of fixed CO 
and the reduced dithiol form that into the 
sucrose in light. In order to study whether 
place in light and darkness cells of Chlorella 
bolise Na,S*0, in light for 4 hours in 4 hou 


days old pea seedlings 


etie group of pyruvic oxidase has 
in photosynthesis, the disulphide 
2 Into Krebs cycle acids in darkness, 
direct photosynthetic products like 
such interconversion actually takes 
Pyrenoidosa were allowed to meta- 
rs of light followed by 4 hours of 
Label was detected in some 40 compounds, 
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ef? interesting being one having high Re values in both the solvents and 

high radioactivity. The most striking change was observed in the 
xtracts of H,SO, hydrolysis products. A compound of Rp values 0:19 in 
ter and 0°81 in butanol acetic acid water was detected only in light; 
und of an Re value 0:63 in phenol water and 0-82 in butonal acetic 
found only in darkness. 


the 10) 
possessing 


i penzene © 
y penol wa 
another compo 
acid water was 


9. Amino acid metabolism of an antifungal Streptomyces. 


10 
A. K. BANERJEE and P. N. NANDI, Calcutta. 


Results of nutritional studies on a strain of Streptomyces (Ac,248) had been 
reported earlier (Proc. Ind. Sci. Cong., 1955). The present paper communicates 
the results obtained from a study on the amino acid metabolism of the organism. 

The organism was found to thrive well on a complex organic medium contain- 
ing beef-extract and peptone as sources of nitrogen. The medium in its final 
stage after autoclaving was composed of the following amino acids as indicated 
by two-dimensional paper chromatography (Whatman No. 1) using phenol-water 
and u-butanol-acetic acid-water (4:1:1) as the developing solvents: aspartic, 
glutamic, serine, a-alanine, f-alanine, y-amino butyric, valine, phenylalanine, 
leucine, arginine, histidine and three other ninhydrin positive substances. On 
growing the organism in shake flasks for a period of 6 days at 28°C, most of the 
amino acids registered a steady decline, apparently indicating utilization from the 
medium. 

The quantitative estimation of the individual amino acids originally present in 
the medium by the elution technique indicated that while the three comparatively 
low Rr amino acids, viz. aspartic, glutamic and serine behaved rather anomalously 
regarding their disappearance from the medium, all the others were fairly steadily 
utilised. Moreover, two new ninhydrin positive substances originally absent in 
the medium appeared at the end of 48 hours’ growth, apparently excreted by the 
mycelium. One of these substances were identified as lysine. The concentration 
of these two substances gradually increased with incubation. 

Total nitrogen content per unit volume of the medium as determined by 
nucro Kjeldahl technique showed a gradual decrease corresponding to the fall in 
amino acid contents. The ammoniuthn-nitrogen content, on the other hand, re- 
Mained more or less unchanged, 


110. A : ; A : 
0 Role of certain ‘B’ vitamins on the rooting response of some stem cuttings 
with distinctive anatomy. 


B. SAMANTARAI and R. PATTNAIK, Cuttack. 


as of Boerhaavia diffusa, a dicot plant with abnormal anatomical structure 
Were ec ae ieee a monocot plant having abnormal secondary growth 
acid and ee B-indolyl butyric acid (I.B-A.), aneurine hydrochloride, nicotinic 
of Boerhaavia ne of these. It was found out that roots from the stem cuttings 
and i liffusa and Dracaena angustifolia emerged, earlier, in greater number 


M ereat a 4 A : . woe 
acid Sa eater length in a mixture of J.B.A., aneurine hydrochloride and nicotinic 


also gre 
viz 


and 


on of permanent tissue to meristems, organisation » of ineristem to 
a and the growth of root primordia was recogmSed, “While the 
are responsible for the first process, it is suggestedi/that accessory food 
Vitamins are necessary for the second an 4hitd stages, ~ 
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111. Responses of isolated leaves of Basella alba to B-indolyl butyric acid. 


B. SAMANTARAI and S. K. SINHA, Cuttack, 


The investigation presents threefold responses of isolated wap? gi Basella 
alba to B-indolyl butyric acid (I.B.A.) viz., (1) its rooting een a R anato- 
mical response in the form of secondary growth when planted in soil and (3) the 

i é mina. ; 
Ea treated in various concentrations of aqueous solutions of I.B.A. 
for 24 hours and subsequently kept in tap water. Roots emerged out of the 
petioles and the optimal concentration of the hormone was found to be 10 parts 
per million (p.p.m.). Roots came out through the epidermis but under lower 
concentrations they emerged through the pith. A week after treatment the leaves 
were planted in soil and it was found that anomalous secondary growth took place 
in the petiole and the veins whereas no secondary growth was found in leaves of 
the same age attached to the plant. Expansion of lamina and longevity of these 
leaves were much more than those in the attached leaves. 


112. Rooting response of isolated tendrils of Cephalandra indica. 


B. SAMANTARAI and T. KABI, Cuttack, 


Rooting has been induced in the isolated tendrils of Cephalandra indica by 
the application of synthetic hormone. The hormone used was f-indolyl butyric 
acid (I.B.A.). The cut ends of the tendrils were dipped in 50, 20, 10, 5, 25 and 0 
(untreated) p.p.m. (parts per million) of the substance. The hormone at higher 
concentrations like 50 and 20 p.p.m. showed toxic effect and the tendrils started 
rotting from the basal end. Lower concentrations are more effective in root pro- 
duction, The percentage of tendrils rooted, average days from treatment to root 
emergence, average number of roots per tendril and average length of roots in 
cm. per tendril were noted. It is found that 5 p.p.m. I.B.A. is the, concentration 
for best rooting in the tendrils of Cephalandra indica, 


113. Effect of desiccation on the rate of germination of rice grains. 
B. SAMANTARAI and A. S. DUBEY, Cuttack. 


With a view to inducing drought resistance in rice plants the effect of desiccation 
on the rate of germination of rice grains was undertaken as a preliminary study. 
The method consisted in passing a current of air over rice grains after passing 
through Cone. H,SO, and CaCl,. The periods of desiccation was varied such as 
24, 48 and 72 hours in different samples of rice grains belonging to varieties viz. 
CH, and Niss It was seen that by this method almost half the moisture of the 
dry grains were lost and longer the period greater was the loss of moisture. The 
germination rate which were taken at regular intervals after the date of sowing till 
the 14th day showed a gradual decline as the period of desiccation increased. 


114. Effect of Long Photoperiod on one variety of Early Rice. 


G. MISRA, Cuttack. 


The effects of 24-hour long photoperiods on one variety of early rice, T.N. 32 
(a selection of Baljati of Lucknow district, U.P.) given to 10, 20 Ska 30-day old 
seedlings for one month have been studied in pot culture experiments. The 
treatments at all ages brought about a significant delaying effect fr ear emergence 
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he main shoot. Three distinct results are noticed so far as the grain yield is 

of E say When the age of the seedlings was 10 days at the time of treatment, 

. Pai iain yield from those plants was higher than from the controls, whereas 

$ nen the seeding age was 20 days at commencement of treatment, no difference 

wher the control was noticed. The grain yield was very much reduced when the 

fan st was given to the 30-day old seedlings. The number of panicles was less 

a the treated sets than in the controls. ‘The total number of spikelets 

l number of grains per panicle were conspicuously increased in the two sets 

“mao UE long-day exposure had been given to 10 and 20-day old seedlings. The 
percentage of grain setting had been favourably affected by the long days. 


115. Auxin content of rice plant before and after floral initiation. 


" S. M. SIRCAR and T. M. DAS, Calcutta. 


tion from vegetative condition to flowering was studied in detail. The successive 
stages of development have been carefully examined, measured and stated in several 
conventional units (score) indicative of progress to flowering. 

Auxin content of the shoot apex was determined at different stages of deve- 
lopment, The auxin of the plant was extracted either by water or by ether at 
low temperature (4°C) over a long period. Before floral initiation a considerable 
amount of auxin accumulates in the compact stem (crown) ; with extension growth, 


both total quantity and concentration (auxin per gm. wt. of tissue) of auxin in | 
the crown tissue was found to decrease rapidly. Some amount of auxin, however, { 
was left in the crown tissue after termination of stem growth. 
In the developing ear a considerable amount of auxin was found to accumulate, 
the- fate of the accumulated auxin was, however, not known. 
The auxin content of the nodes and internodes of the stem was found to bear : 
a direct relationship to extension growth of the stem. Young nodes contained 
much higher concentration of auxin than that present in the internodes; these facts 
lend Support to the assumption that auxin concentration of nodes regulates the 
extension growth of the stem. 


116. Effect of Sodium Sulphate on early seedling growth of gram and wheat. 


M. N. SARIN and I. M. RAO, Agra. 


Morphological changes of the shoot apex of rice var. Rupsail during its transi- 
Ld Followin 


EEN g the technique of Garrard (1954) for studying root-growth in early 

2 a mg stage, seeds of gram N.P. 58 (Cicer arietinum) and wheat C. 591 were 

f aie at the top of filter-paper rolls fitted into test tubes (filled up to one-third with 

) filter. or solution), so that the roots could grow vertically downward between the 
-pa 

y 


Ya, Per and the glass-side. The effect of 0:0%, 0:2%, 0:4%, 06% and O86 
4390, solutions on root- 

after Sowing, 
Statistically. 


and plumule-growth was studied daily up to 96 hours 
Twelve repileations were maintained and the results were analysed 
end eo pao a peth of wheat was generally greater than that of gram. By the 
Cessive eae the root-growth of gram was significantly lowered with each suc- 
| Was significanty In the concentration of the Sulphate. In wheat the root-growth 
ie Significant ah YA lower even with 02% than with water alone; but there was no 
etween DG erence in root-growth between 0:4% and 0-6% sulphate solutions or 
only. 33:79% o and 0:8% solution, root-length of gram, with 08% solution, was 
the respecti am of wheat 89:7%, compared to their controls; with 0:2% solution, 
iVe root-gowths of gram and wheat where 64:3% and 897%. 
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g, root-growth in gram was less adversely 


itially i hours after sowin 
ETD cate the latter improved gradually while gram 


t i ti vheat ; 
affected by the salt solution than w ; i 
suffered more and more with continuous supply of the salt solution! ; 
Plumule growth was also affected similarly by the Sulphate solution, gram 
suffering fore than wheat. Thus gram seems to be more susceptible to Sodium 
> 


Sulphate than wheat, 


117. Studies on the effect of Chloride and Sulphate of Sodium on germination, 


growth and maturity of gram. 
S. N. BHARDWAJ and I. M. RAO, Agra. 


Relative salt-tolerance of gram (N.P. 58) was investigated in pot culture with | 
two doses of Nacl and Na,SO, (0:05% and 0:1% on air-dry soil) added to the soil, 
Five replications were maintained for each treatment including the control. Froth 
eighth to twelfth week after sowing, the plants were subjected to permanent 
wilting condition four times by stopping watering. A control series with con- 
tinuous optimum water-supply was also maintained. Observations were recorded 
on germination, growth at four weekly intervals upto maturity, and also the yield 
and quality of the seeds. G 

Germination was not affected by either of the doses of the two salts. Both 
chloride and sulphate affected growth adversely; chloride affected the shoot-height, 
while sulphate was more deleterious to leaf and branch number. Under optimum 
water-supply, shoot-dry-matter was reduced by 17-4% and 69% with the two doses 
(0:05% and 0:1%) of NaCl, and by 34:6% and 48:4% with those of Na.SO,, On 
the contrary, in plants subjected to soil droughts, as compared to the controls 
with optimum water-supply throughout, it was reduced by 50:5% and 64-0% with 
the two doses of NaCl and by 42:6% and 44:4% with those of Na,SO,. Soil 
drought alone reduced the shoot dry-weight by 31:7%. 

Yield could be recorded only for the optimum set. Compared to the control, 
it was lowered by 29:2% and 31:6% by the two doses of NaCl, and by 49:0% and 
55:3% by those of Na,SO,. The quality of seed was affected by the higher doses 
(0:1%) of the two salts and to a greater extent by Na,SO,. 

Sulphate seems to be relatively more toxic to growth of gram than chloride 
under optimum conditions of water-supply. With soil drought during growth 
stage (Sth to 12th week), relative toxicity of the two salts, NaCl and Na,SO, (parti- 


cularly the higher dose —0-1%), was reversed; the former salt resulted in a greater 
depression growth. 


118. Effect of Presoaking and Post Treatment with growth regulating substances 
on Growth, tillering and yield or wheat. 


a 


S. K. PILLAI and P. K. P. KURUP, Pilani, Rajasthan. 


With the object of determining whether the applcation of growth regulating 
substances at various stages of growth of a plant would have any effect in increas- 
ing growth, and yield of crop plants, Wheat seeds, var. W. 245, were divided into 
three lots. One was soaked in aqueous solutions of 50 DD of LA.A, and Beta- 
naphthoxy Acetic Acid (B-N.A.A.) for 24 ‘hours, after which they were washed well 
and sown in pots and subsequently treated at weekly intervals with the solutions 
as the Plants were growing up. Another lot was sown directly in pots and after 
germination treated with the solutions at weekly intervals, A third set was kept 
as untreated controls, Growth in height, and leaf tiller production were noted at 


fortnightly intervals and the len th (0) h vegetativ id yield of £ 
g f the 
g e period ar 


w 
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It was found that the treatments did not result in any pronounced difference 
in the vegetative growth as measured by height and weight of straw over the 
ontrols. The plants from seeds pretreated with BNAA had alone a longer 
vegetative period. Presoaking treatments had increased leaf and tiller produc- 
tion, while post treatment had no Significant effect. Only in the case of post treat- 
ment with BNAA was any significant increase in the production of grains and 
straw noticed, 


119. Effect of presoaking seeds with Beta-Naphthoxy Acetic Acid on the growth 
of the radicles or roots and coleoptiles or plumules of some cereals and pulses, 


S. K. PILLAI and P. K. P. KURUP, Pilani, Rajasthan. 


Unsterilised seeds of 4 cereals, Wheat, Barley, Sorghum and Ragi and 2 pulses, 
Phaseolus recordianus and Gram, were soaked for 24 hours in aqueous solutions 
of Beta-Naphthoxy Acetic Acid of 10, 20, 50, 100, 500 and 1,000 p.p.m. concentra- 
tions. Untreated controls were soaked in distilled water. After treatment the 
seeds were washed well in distilled water and spread out on moist blotting paper 
in petri dishes and the length of the longest fibrous root and coleoptile or plumule, 
if it had come out, in the case of monocots and those of the radicle and plumule 
in the case of the dicots was measured on the fifth day, 10 seeds being used for 
each treatment and the results statistically analysed. 

The acid was found to have a promoting action on the cereals and in the pulses 
an inhibiting action was noticed, particularly on the plumules. Lower concen- 
trations were found to promote growth in general while higher concentrations 
were progressively inhibiting. 

In the pulses, the hypocotyl was very much swollen in most of the treatments 
with higher concentrations and this was accompanied by the appearance of longitudi- 
nal fissures at very high concentrations. This swelling was found to be due to greater 
absorption of water and consequent extension of the walls which disappeared 
when fixed in F.A.A. and dehydrated. The acid seems to promote extension growth 
along the long axis at lower concentrations and along the broad axis at higher ones. 
. Unlike other cereals in Ragi the growth of both the roots and plumules was 
inhibited and the changes in the concentration do not seem to have any consistent 
reaction, This seems to be an indifferent type. 

The plumules of Phaseolus were found to be very susceptible to the action of 
this acid and its growth was progressively retarded with increasing concentra- 
tion and completely inhibited at the highest two concentrations used. 


120. Growth of roots or radicles and coleoptiles or plumules of some cereals and 
pulses as affected by presoaking seeds with 3-Indolyl Acetic Acid. 


S. K. PILLAI and P. K. P. KURUP, Pilani (Rajasthan). 


cae of 4 cereals, Wheat, Sorghum, Barley and Ragi and two pulses, Phaseolus 
iene es and Gram, were soaked in aqueous solutions of I.A.A. at concentra- 
core) 10, 20, 50, 100, 500 and 1,000 p.p.m. for 24 hours. Untreated controls were 
oe in distilled water. After treatment the seeds were washed well and spread 
a a Moist blotting paper in petri dishes, 20 seeds being used for each treatment 
le results analysed statistically. 
radicle pascal LA.A. has a promoting action on the growth in length of the 
tration Hs Poot and the coleoptile or plumule in all the seeds used, lower concen- 
Boies oting growth more than the higher ones. Between the root and shoot 
days ae former were found to be promoted more than the latter in the five 
treatment, It was found that the promotion of growth of the root or 
u35 
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- ratively lower concentration of the acid 
radicle reached p eee Reet Ge eee In other words the roots were 
as compared wit to the action of higher concentrations of the acid and their growth 
more susceptible ce, as the concentration of the acid was raised. In Gram the 
tended to be S d to be very susceptible to the action of this acid and higher 
EE ions A found to be definitely inhibitive for both radicle and plumule, 
con 


À È L 
i y. ied by swelling of the hypocoty 
occas were Pa to react in an indifferent manner and seem to be an 


eS 


indifferent type. 


121. Studies in the effect of Moon-light on the growth and reproductive phase of 
plants—Part II. 


i 
j 
£ 
f 


T. C. N. SINGH, Annamalainagar. 


The author has recently shown (Proceedings Indian Sci. Congress, 1955, p. 254) 
that flowering and fruiting were attained much earlier, and at the same time had 
been more profuse in plants grown in the absence of moon-light than those in 
its presence. These observations have now been studied in relation to certain 
economic and ornamental plants e.g. Bryophyllum, Tapioca, Hollyhock, Balsam, 
Sugarcane, Tomato and Zinnia. From the view point of earliness of their repro- 
ductive phase, under the response of moon-light, the following three classes have 
been recognised : 

1. Plants positively responsive to moon-light : 

Bryophyllum calycinum Salisb. 
Manihot utilissima Pohl (tapioca). 
Althea rosea Cay. (hollyhock). 
2. Plants negatively responsive to moon-light : 
Impatiens balsamina L. (balsam). 
Saccharum officinarum L. (sugar cane). 
3. Plants neutral to moon-light but responsive in their vegetative performances : 
(a) Vegetative performance superior in moon-light : 
Lycopersicum esculentum Mill (tomato). 


(b) Vegetative performance superior in the absence of moon-light : 
Zinnia elegans L. f 


122. On histological changes in plants evoked b 


y musical excitation of violin and 
veena, 


T. C. N. SINGH and (Miss) STELLA PONNIAH, Annamalainagar. 


It has already been shown b 
Sci. Congress, 1955, p. 254) that 
undergo certain changes under e 


y the authors (Singh and Ponniah, Proc. Indian 
the structure of the leaf of balsam and Mimosa 


' xcitation of musical sounds of violin. ‘This line 
of experiment was, therefore, extended to other plants like telegraph plant, sweet 


Potato and tapioca in addition to Mimosa and balsam. The seedlings of these 
plants for purposes of experiment were raised from pure single plant seeds in the 


case of Mimosa, telegraph plant and balsam, and from clones in the case of sweet 
potato and tapioca. 


The musical excitations were carrie 
ragas on violin and veena. It is curi 
evoked anatomically in different 
described as under : 

Mimosa pudica L. (Sensitive plant) : 
note pa played on violin, previous findi 


d on separately by playing single note or 
ous to note that remarkable changes were 
organs of the plants, They have briefly been 


Under excitation of Bilahari raga or single 
ng in respect of the formation of higher 
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mber of stomata per unit area and enhanced length of the palisade cells have been 
nu 


nfirmed. Besides, it has been observed that the synthesis of starch, production — 
co 


f roots and formation of bacterial root nodules in the experimental plants are 
am much more profuse as compared to the control. 
vi 


Desmodium gyrans DC (telegraph plant) : Under excitation of single note pa 
layed on violin the leaflets eas experimental plants have tended to become 
much thicker than the control. This has been due to the elongation of the palisade 
cells of the mesophyll to the extent of about 50% over those of the control. The 
cuticle on the epidermis too has been rendered much thicker. 


Impatiens balsamina L. (balsam): Under the excitation of Bilahari raga played 
on violin in addition to the confirmation of the other anatomical changes already 
reported previously it was found that the number of chloroplasts in the palisade 
was much greater in the experimental leaves than those of the control. The pro- 
duction of root had also been very profuse and the bacterial nodules too on them 
mere more vigorous and bigger than those of the control. 


Ipomoea batatas Lam. (sweet potato): Under excitation of Kara-hara-priya 
raga ou veena the production of root system in the experimental plants was more 
profuse, the stele of root had larger number of vessels (to the extent of 100%) 
per unit area, and even the luminar of the vessels were much bigger in the experi- 
mental plants than the control. Besides a very broad zone of the cortex encircling 
the root stele was heavily packed with starch whereas in a similar comparative zone 
in the control quantum of starch was very poor. 


Manihot utilissima Pohl (tapioca): Under excitation of Simhendra Madhyama 
Raga played on veena the lamina had grown thicker because of the increase size 
and greater number of mesophyll cells in the experimental plants. Besides, the 
accumulation of starch in the ground tissue towards the abaxial (phloem) side of 


the vascular bundle in the petiole of the experimental was considerably much greater 
than in the control. 


123. Further studies on the germination of seeds of Leguminosae in relation to 
the evolutionary tendencies of its leaf, 


S. KALYANASUNDARAM, Annamalainagar. 


These studies comprise of fourteen species of Papilionaceae, seeds of which 
Were obtained from the Royal Botanic Gardens, Kew (England) and from the 
Botanic Gardens of Lund (Sweeden) respectively through the courtesy of Sir 
Edward Salisbury and Professor A. Miintzing. Intensive observations have been 


mee on the germinating seeds in respect of the ontogenetic development of the 
caves, 


This study of fourteen foreign species of Papilionaceae lends further support 


to the view namely that in foliar ontogenetic evolution Papilionaceae is the most 
Primitive and Mimoseae the most advanced, Caesalpinieae occupying an inter- 
7 Position. (Proceedings of the Indian Science Congress Association, 1955, 
In Majority of these foreign species the first formed leaf of the seedling has 
kan tally long petiole, a remarkable character which has not been observed 
AS the Indian species so far studied. ; 

Bani anent study has further revealed that the adult leaves in the family 
such a nae 1s either simple or compound, and when compound the nature of 
and Sesh mpound leaf is imparipinnate with exception of two genera namely Abrus 
hand in ae where the adult leaves are paripinnately compound. On the other 

aesalpinieae and also Mimoseae the leaves are paripinnately compound. 


an 
in 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


——————— 


` with so 


leaves 120%, and formation of tille 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
272 Proc. 43rd Ind. Sc. Cong.: Part IDUL 9 Abstracts 


From a careful ontogenetic study of Abrus it has been brought out that to start 
saa of the first formed leaves are imparipinnate and the later formed leaves 
aripinnate. : i 
Bago Baie of affairs has been noticed in the case of Cassia where the first 
formed leaves are some times imparipinnate and the adult leaves being paripinnate, 
These two genera namely Abrus and Cassia therefore constitute a connecting link 
eereen Papilionaceae and Caesalpinieae. A more careful examination of Sesbania 
which is under investigation may also show an imparipinnate condition of first 
formed leaf though rarely. a s e 
A theory has been developed that imparipinnate compound leaf is more primitive 
than paripinnate compound leaf and the same has been discussed in the body of 
the paper, 


124. Further studies on Photoperiodism in relation to factorial lights (Tomato). 5 


S. PANNIRSELVAM, Annamalainagar, 


Under a new photoperiodic treatment, designated as ‘Photoperiodism in rela- 
tion to factorial lights’ it has recently been shown (S. Pannirselvam : Proceedings 
of the Indian Science Congress, 1955) that earliness and lateness in flowering can 


be brought about by varying the quantum of artificial, morning and evening lights. ` 


In the present investigation a universally known neutral photoperiodic plant Tomato 
(Lycopersicum esculentum Mill.) was experimented upon under the scheme of 
factorial photoperiodism and it has been possible, to bring about lateness and 
earliness in flowering by this method. The lateness and earliness are of the order 
of a fortnight as compared to the control. As far as known such a result has not 
been achieved before and now it has been possible to prove that under the photo- 


periodic treatments outlined above Tomato should no longer be treated as day 
neutral, 


125. Further studies on the effect of musical sounds on the growth of plants. 


(Miss) STELIA PONNIAH, Annamalainagar. 


In the present communication four species of plants were experimented upon, 


two of which namely Desmodium Syrans DC (telegraph plant) and Capsicum annuum 
L.. (chillies) had been raised from seeds and the other two namely, Saccharum 
oficinarum L. (sugar cane) and Manihot utilissima Pohl (tapioca) Tere, raised from 
clones. Musical excitations by playing notes or ragas on Violin, Veena or Sruti Box 
were carried on for a period of 25 minutes only in the early ours of the morning 
except Simhendra Madhyma Raga on Veena which was played in the evening 
hours between 5 P.M. and 6 P.M. The results obtained in each s ecies attendent 
on the aforesaid musical excitations -are briefly described as oe aa 


ae eae syrans DC (telegraph plant): Under the excitation of single 
mck: By re ed on Violin the increase in growth in length of branches was 250%, 
was an ee ee gis 200% and the formation of the pinnae on leaves 
an ee 

control, o 1e giemeter of stem had grown 80% greater than the 
i 2 ee aa K. (chillies) : Under excitation of Simhendra Madhyma 
f to eee A Ka = increase in height of the stem was 90%, production 
oi l : Jameter 9 : : F ; 

aniol. 23 ot stem 50% and formation of fruits 100% higher than 


3. Saccharum officinarum L. 


(Sugar cane) ; 
pa played on Violin, the growth 2 


in height of th 
ts 130% higher 


Under excitation of single note 
e€ stem was 60%, production of 
than the control, On the other 
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d under the excitation of Bhairavi Raga played on Violin the growth in height 
han was 25%, production of leaves 30% and that of tillers 200% greater than 
of ENT, whereas, under the excitation of musical sounds of sa pa sa played 
eae ne the growth in height of stem and production of tillers were 40% 
on ae of leaves 50% higher than the control, 
ae Manihot utilissima Pohl (tapioca): Under excitation of Simhendra 
Madhyma Raga played on Veena growth in length of stem was 110%, production 
of leaves 80%, diameter of the stem 30% greater than the control. In the experi- 
mental plants tuber formations had taken place even in the 7th week whereas 
there was no tuber formation in the control plants. 


and 


126. Observations on plants raised frfom seeds and clones of musically excited 
plants. 


(Miss) STELIA PONNIAH, Annamalainagar. 


In the present investigation seeds of musically excited plants Mimosa, Desmo- 
dium and Petunia and turions of musically excited plants of Hydrilla were collected 
separately along with their controls in the first generation. In the second genera- 
tion the seeds and turions of both the control and experimental plants were separa- 
rately sown and the results obtained therefrom have been presented as under. 

Mimosa pudica L. (sensitive plant): The germination of seeds was about 96 
hours earlier and number of seeds germinated was about three times greater than 
that of the control. Plants formed from these seedlings were of particular interest 
because in the experimental plants, spread was 134%, number of branches 456%, 
number of leaves 185% and number of inflorescence 720% greater than the control. 

Desmodium gyrans DC: In this case also the vigour of germination of seeds 
was very much superior to the control, attaining a germination percentage as high 
as about 90 whereas during the same period the germination percentage of the 
control was O. 

Petunia hybrida I.: In this case as well, the germination was 100% greater 
than that of the control and the plants produced from these seedlings had the 
number of branches and leaves about 100% and 150% respectively greater than the 
Control. 

Hydrilla verticillata Presl. : 
than 8 weeks earli 
than the control. 


i M e . . . . 
These wide differences in the second generation even without any musical 
exci 


th tation appears to be remarkable and therefore the author has now been pursuing 
€ cytological investigation of them. 


The germination of experimental turions was more 
er and the production of branches therefrom was 400% greater 


ECOLOGY 


127. Studies ‘in 
A 


Plant Colonization and Succession in the Botanic Garden at 
nnamalainagar by Quadrat method—II 


K. K. EASWARAN, Annamalainagar. 


‘Li Sp Scial studies of Coloniz 
and ‘Area? 
during the 


ation and Succession by the methods of ‘Count’, 
Quadrats in the Botanic Garden at Annamalainagar were under- 
years 1951-53. The two, Metre-quadratz viz. QI the Permanent 
7e the Temporary were studied every fortnight. The temporary quadrat 
three onge in three months and Colonization and ecesis of plants during the 
MS were noted. The Permanent Quadrat was never disturbed and the 
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plants during the changing seasons were noted. The sum- 
that the number of species invading the Permanent quadrat 
were far restricted and only a vety few are really successful w colonization and 
succession. Compared to the Temporary Quadrat, the fluctuation of species in this 
quadrat was far less. The species Gisekia pharnecioides occurring commonly in 
the temporary quadrat soon after digging never appeared in the permanent quadrat, 
which fact proved its inability to compete with other Spaca In the Permanent 
Quadrat Rottboellia myurus, Daemia extensa, Allmania nodiflora and Croton sparsi- 
florus were found to grow luxuriantly throughout the course of study. Whereas 
species like Ipomoea pes-tigridis, Acalypha TLR Leucas diffusa, Leucas aspera, 
and Cynodon dactylus showed fluctuation in their growth. ainda a 

The presence of Rottboellia myurus close to the fringes and its inability to 
invade the Temporary Quadrat proved its requirement of more time i.e. more 
than three months for ecesis and succession. The migration of Rottboellia was 
in circles and its growth was centripetal. Of all the plants in the Permanent 
quadrat, this grass with its Caespitose and parennial habit was found to be the 
“most successful constituent in competition and succession. Most of the other plants 
got ousted due to its perennial penetration in the quadrat. 

In the Temporary Quadrat the first colonizer was Mollugo cerviana, appearing 
on the 5th or 6th day after digging. It flowered and fructified soon within 20 
to 25 days and got dried immediately afterwards. It could not withstand the 
competition with other species. Next, Cyperus rotundus, Gisekia pharnecioides, 
Merremia tridentata, Bulbostylis sp. Mollugo disticha, Leucas diffusa, Oldenlandia 
umbellata etc. appeared in this quadrat. M. disticha among them was found to 
be the most successful in succession. 

The plants in the Temporary Quadrat showed luxuriant growth and they 
flowered much earlier than those of the Permanent Quadrat because of the increased 
soil moisture and easy availability of nutrient salts due to constant digging. 

From the observations taken from a large number quadrats situated, both 
under sun and shade conditions, and basing on the ecesis of different species, 
they have been classified under three heads viz. (a) Obligate Sun-loving plants, 
Me eee Paes Soe species, (c) the plastic species which have adaptations for 
o he conditions. 

After a gap of two years the same quadrats have been ear-marked for intensive 
peor md ae investigation. Now, Rottboellia has spread over nearly half of 

The methods of study adopted, the colonization and fluctuation of species, in 
the light of the seasonal changes are given in the full Paper. b , 


seasonal succession of 
mary of the results are: 


128. Observations on the effect of biotic factor in colonization and succession of 
vegetation in the Botanic Garden at Annamalainagar 


R. VENKATARAMANI, Annamalainagar. 


Studies in colonization and succession of herbaceous vegetation in the Botanic 
Garden at Annamalainagar were done by Singh and Venkatesan during the years 
1951 to mid-1953 (Proc. Ind. Sci. Cong., 1954, p. 28), by employing the metre- 
quadrat method. Two quadrats were established in the aie ae ‘Permanent 
no ee o ee any way and the other RS which was 

m a; . Le o Ae 
pcre’ pa ee Colonization and Ecesis of the consti 

The present study has been continued on the very same quadrats which were 
Seinen in 1951, with this difference that the shade E to be cast of 
tee e eee by the overtopping growth of Lantana camara covered by Daemia 

a and Aristolochia indica has been eliminated by cutting down all these 
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ety growths. This little Senee which has pe wrought by the biotic factor has 
d a change of very great magnitude in respect of colonization and succession 
ae constituents. 

Gi Ta the permanent quadrat the floristic composition before the elimination of 
hade was those of: Achyranthes aspera, Croton sparsiflorus Digitaria marginata, 
Be hiaria ramosa, Clitoria ternatea, Euphorbia thymifolia, Allamania nodiflora, 
erin hispida; and out of these Croton Sparsiflorus used to be the dominant con- 
‘nent from June to August while Digitaria marginata and Brachiaria ramosa 
5 e codominant constituents from the month of November to March and Borreria 
eda acted as a gap-filling dominant during the months of April and May when 
the other constituents were at their low ebb. Whereas on the other hand after the 
elimination of shade the species Digitaria marginata, Brachiaria ramosa, Clitoria 
ternatea and Euphorbia thymifolia have been completely ousted and Boerhaavia 
diffusa, Cyperus rotundus, Cynodon dactylon, Rottboellia myurus, Bauhinia tomen- 
tosa, and Cassia sophera have gained entry and Rottboellia myurus has become 

predominantly dominant and it has checked the healthy growth of other species. 

In the temporary quadrat, before the elimination of shade, the following species, 
Allamania nodiflora, Croton sparsiflorus, Borreria hispida, Euphorbia hirta, Tragus 
biflorus, Stachytarpheta indica, Phyllanthus niruri, Melothria madraspatana and 
Micrococca mercurialis used to thrive in the quadrat between the intervals of two 
diggings, out of which the performance of Leucas aspera; Stachytarpheta indica 
and Phyllanthus niruri used to be very erratic. After the elimination of the shade 
Allamania nodiflora, Euphorbia hirta, Tragus biflorus, Leucas aspera, Phyllanthus 
niruri and Melothria madraspatana have disappeared outright from the scene of 
succession; and Cyperus rotundus, Boerhaavia diffusa, Cleome aspera, Commelina 
bengalensis, Achyranthes aspera and Clitoria ternatea have been established into 
the constitution of colonization. 

From this study it is clear that the vegetation under study before the elimina- 
tion of shade had been harbouring constituents of shady vegetation, and after 
elimination of shade most of the shade-loving species were ousted and were replaced 
by sun-loving species as for example Rottboellia myurs, Achyranthes aspera, 
Cyperus rotundus, Cleome aspera, Cynodon dactylon and Cassia sophera. 

It is interesting to note that in the shade of some of the trees the sun-loving 
constituents interact upto the perimeter of the shade they stay there like onlookers 
with the slogan “Thus far and no further”. 


~na 


See 


129. Studies in Colonization and Succession of plants in Shade and Sun in the 


Botanic Garden at Annamalainagar, 
at) 
(ey K. M. MARIMUTHU, Annamalainagar. 
f aie ; 
| cic Study is based on certain observations on colonization and succession of 
i Sin Shade and Sun in the Botanic Garden of the Annamalai University. The 


soil under which t 


he Study was re 
that after denud 
Colonizers have 
Colonizers Surprisi 
hade-quadrat is 


hese experiments were conducted is predominantly sandy loam. 
Stricted in each case to five-metre-quadrat. It has been found 
ation, whether of the Sun-quadrat or of the Shade-quadrat the first 
been Mollugo disticha and Borreria hispida. The subsequent 
ngly enough in each case have been absolutely different e.g. the 
Indica, Cor colonized by saplings of Millingtonia, Daemia extensa, Aristolochia 
Whereas mena benghlaensis, Morinda tinctoria, Cassia tora, Odina wodier; 
larticulatumy, un-quadrat is colonized only by Rottboellia myurus and Desmodium 


Tn th 
constituenta o de-quadrat there has been a good deal of competition between the 
nghalensis Which has resulted in complete eliminator of species like Commelina 

and Cassia tora, Aristolochia indica and sapling of Odina wodier. 
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olding its field, but its growth has been greatly checked 
same is the case with Morinda tinctoria. The 
fully been interacting and have been holding 
rtensis, and Stachytarpheta indica. Besides 
d Borreria have been completely wiped out 


Daemia extensa is still h 
and has been dwindling down and 
two constituents which have success 
co-dominant rank, are Millingtonia ho 
the first colonizers Mollugo hispida an 
from the quadrat. E 

On the other 
Borreria hispida and Mollugo disti 
after there was a serial succession 0 
Mollugo disticha and Borreria hispida wer 
myrus, therefore, continues to be the domin 
Desmodium holds the second position. 


hand in the Sun-quadrat at first the first colonizer namely 
cha had been maintaining dominancy but soon 
f Rottboellia and Desmodium biarticulatum, and 
e reduced as subordinates. Rottboellia 
ant species in the Sun-quadrat although 


130. Ecological Studies in the undergrowth of Shade Trees. 


T. S. PARTHA and R. GANESAN, Annamalainagar. 


A study of the floristic composition of the undergrowth, found in the shade of 
22 different species of trees (Tamarix gallica L., Hibiscus tiliaceus L., Azadrachta 
indica, A. Jus., Zizyphus jujuba Lam., Mangifera indica L., Odina wodier Roxb., 
Pongamia glabra Vent., Cassia fistula L., Tamarindus indica L., Pellophorum 
ferrugineum Benth., Poinciana regia Ras., Parkinosonia aculeata L., Acacia arabica 
Willd., Albizzia lebbeck Benth., Prosopis spicigera L., Enterolobium saman 
Prain., Eugenia jambolana Lam., Morinda tinctoria Roxb., Bassia latifolia 
Roxb., Mimusops elengi L., Kigelia pinnata DC., Ficus bengalensis L.) has been 
‘made in and around Annamalai University campus. A total of 56 species was 
recorded as constituents of the undergrowth formations, and they are enumerated 
in the full paper. 


It has been found that these trees may be classified according to the nature 


- of their respective undergrowths into (I) Trees without undergrowth and (IL) Trees 


with undergrowth. Trees with undergrowth can be further classified into (A) Trees 
with undergrowth on the fringes of the shade and (B) Trees with undergrowth 
throughout the shade area. The last one viz. Trees with undergrowth throughout 
the shade area may further be sub-divided into two types (a) Trees with herbaceous 
undergrowth and (b) Trees with shrubby undergrowth. 

Certain species are predominantly found under certain tree shades, i.e. 
Ruellia prostrata Poir and Desmodium triflorum W. & A. grow as co-dominants 
under Enterolobium saman Prain, and Acalypha indica L. grows as dominant under 
Bassia latifolia Roxb. But in other cases such constant dominance of particular 
species in the undergrowth formation of particular trees has not been observed. 


eee pee Sirus spicigera L., Zizyphus jujuba Lam. and Acacia arabica 
illd. are restricted to soil rich in clayey loam, and li e 
devoid of any undergrowth. í e e 
The fringe formation under trees like Tamarindus indica L. and Mimusops 
elengt L. is noteworthy, because the undergrowth constituents grow at the very 
periphery of the shade like onlookers and surprisingly enough no species is able 
to have its ecesis in the shade area of the crown. 
ike ve ae T eo the absence of undergrowth and the restriction of the 
or constituents to the frings of the shade may pr i 
j esu ‘tributable 
to harmful toxins secreted by the roots of the trees, ae ee aa 
An interesting case of undergrowth was found in Enterolobium saman Prain, 
where the formation had developed into concentric zones e.g 
about 1 to 2 feet away from the main trunk is constitut | . 
the middle zone of Desmodium triflorum W. ; 


the inner-most zone 
ed of Ruellia prostrata Poir., 
», 

x A. and outer-most zone of several 
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species like Justicia prostrata Gamb., Commelina benghalensis L., Croton sparsi- 
florus Mor, i 


131. Response of Eclipta Alba Linn. To high and low soil moisture. 
Miss QAMAR SIDDIQUI, Hyderabad-Deccan. 


1. Eclipta Alba Linn. shows striking adaptation to marshy, mesophytic and 
dry habitats in relation to its root system, The plant gives evident responses to 
high and low soil moisture’ 

2. High soil moisture inhibits the growth of the tap root and lateral roots 
while accentuating the growth of adventitious roots. Thus, there is a profuse 
development of surface feeders that do not penetrate deeper due to excess of 
moisture and insufficient aeration of the soil. On the other hand Eclipta Alba of 
the dry habitat has a typical tap root system with lateral roots whereas adventi- 
tious roots are conspicuous by their absence. Correlated with this type of root 
system is the deeper peneration in the soil as the latter is comparatively dry and 
sufficiently aerated. 

3. Plants of Eclipta Alba have been grown in glass house for 5 months in 
marshy, mesophytic and dry soils and the following observations have been made. 

(a) The plants grown in the moist soil are taller, heavier and the photo- 
synthetic part of the plant is more or less twice heavier than that of 
the dry soil. But in the latter habitat, the root system is doubly 
weighty than that of the marshy plant, 

(b) In the high soil moisture, the photosynthetic area of the plant is 3-19 
times greater than the total root area whereas in the dry soil, the 
surface area of the shoot system is only 1-53 times greater than the root 
system. Thus the capacity of the plant to elaborate its root system 
and at the same time to meet the stress of insufficient moisture by 
limiting the development of its shoots is especially noteworthy. 

(c) In the moist soil, the dry weight ratio of the shoot to root is 12:1 
whereas in the dry habitat it is 3:1. Thus plants grown in soil of 
higher moisture have four times greater dry weight ratio of the shoot 
to root than the plants of dry soil. 

Haasis (1921) and Crist and Stout (1929) also found that the dry 
weight ratio of the shoot to root is proportional to available soil 
moisture. 


4. The moist soil proved more favourable to the development of’ surface 
adventitious roots but the tap root system is far more developed in the dry soil 
and connected with this is the greater depth of penetration. 

The data of the soil analysis, anatomical characters as well as culture experi- 
ments clearly indicate that the water content of the soil, the factor consequent 
on changed moisture is of considerable importance in the response and behaviour 
of the root system of Eclipta Alba. 


MISCELLANEOUS 


132. Some observations on vegetative propagation in Tapioca (Manihot utilissima). 


B. MISRO and A. MISRA, Bhubaneswar. 


Three kinds of seed material (i.e., bottom, middle and top cuttings) and three 
methods of planting (i.e., horizontal, vertical and slant) -were tried on mounds 
to ascertain factors conducive to easy establishment of cuttings in Tapioca. Bottom 
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cuttings planted slant gave the best results. Neither eee ete nor 
ringing the cuttings near the base resulted in any better a eae i A AA 
A peculiar physiological phenomenou was observed. he a R a Sa 
certain shoots that remained under the soil were devoid of chlorophyll an var 
swollen io such an extent as to be indistinguishable from the pormi loea 
roots of Tapioca, both in appearance and taste, indicating that He Tht) 
change of environment of an organ has altered its physiological function. 


133 Microflora in crude petroleum. 
DEBASHIS BANERJEE, Calcutta. 


Seven samples of Crude Petroleum, obtained from the Nahorkottyia Wells 
(Iipam Sandstone stage) Assam, through the courtesy of Mr. Metre of the Assam 
Oil Co., haye been examined for microscopic studies. ‘he present paper is a pre- 
liminary report on the results obtained. 

A good number of vegetable remains are observed : 

1. Cuticular structures—A number of well preserved cuticles are found. 
Only a few of them show stomata or epidermal appendages. Two grass- 
like cuticles are also observed. These are very well preserved and 
show clear stomata. 

Cellular structures—Many cellular structures have been observed. ‘The 
fagments are made up of from a few to 8 to 12 or more cells. 

3. Spores and pollen—All the samples contain spores, most of which pos- 
sibly belong to the Pteridophyta. A few fungus spores are also found. 
The number of pollen is small, 

4. Wood fragments—A few fragments of carbonised and semicarbonised wood 
are found, ‘These fragments are made up of tracheids, or ray-fields with 
simple and/or bordered pits. 

A few fungal hyphae are also observed. 

In addition to these a few scales of insects are also found in some of the 
samples, 

An attempt is being made to ascertain the nature of the vegetable source material 


of the oil. Detailed work on the microflora in these and other samples of oil 
and rocks from different zones is in progress, 


bo 


134. Pharmacognostic studies of the plant Coleus Aromaticus benth. 


D. D. DATTA and M, D. CHAKRAVARTI, Calcutta. 


The plant Coleus aromaticus, 
herb, highly aromatic and cultiva 
leaves is used in many parts of I 
dyspepsia and diarrhoea. 


Benth (Fam.—Labiateae) is a short perennial 


ted throughout India, ‘The raw juice of the 
urinary diseases, colic, 


3 in Calcutta, the juice 


g from the. common vernacular 


ARD x names of the 
ription. and jm 


portant histological characters of the 
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135. Pharmacognostic investigation of a few species of Rauwolfia for finding a new 
source of the drug. 


S. C. DATTA and M. D. CHAKRAVARTI, Calcutta. 


Investigations were carried out with different species of Rauwolfia in order to 
Í find a new source of the drug and the following species, viz., R. serpentina, R. 
| canescens, R. hirsuta, R. heterophylla, R. decurva and R. vomittoria were included 
| in the study. 
| Microscopic studies revealed that R. serpentina is distinct from other species 
| in the presence of storied cork and absence of stone cells and the absence of scleren- 
j chyma in the cortex. R. densiflora and R. decurva possess stratified cork similar to 
} that of R. serpentina but contain sclerenchyma in the cortex as well. The stone 


i dag cells in R. densiflora are much smaller in size than those of R. decurva, R. vomit- 
> toria possesses stone cells’ similar to those of R. decurva but their percentage, and 
ra sometimes their size are greater than those of R. decurva. R. heterophylla resembles 


R. hirsuta and R. canescens in histological structure and it is very difficult to 
separate the three from microscopical observations. R. hirsuta is considered by 
the author as a synonym of R. canzscens. All the species are used in the preparation 
of commercial tablets of Rauwolfia and can be identified by micro-analysis of the 
samples, paying particular attention to the size and percentage of stone cells present. 

Chemical investigations and pharmacological work showed that R. hirsuta could 
be used profitably as a substitute for R. serpentina. 


136. Studies on the decomposition of Crag Herbicide and its effect on the soil 
microflora. 


(Miss) M. PURAKAYASTHA and P. NANDI, Calcutta. 


It has been observed that the ‘Crag’ herbicide Sod-2-(2, 4-dichlorophenoxy) ethyl 
sulphate is converted to 2-(2, 4-dichlorophenoxy) ethanol when in contact with soil. 
A marked increase in the number of microorganisms, fungi, bacteria and actino- 
mycetes, takes place following the treatment of herbicide. This may be due to the 
stimulating effect of some decomposition product of the herbicide. No such stimn- 
lation, however, is observed in life-less media. 


137. Pharmacognosy of stems of Rauwolfia serpentina Benth. 


B. GUPTA, Calcutta. 


can not be easily differentiated from the outward appearance. However the stems 
x: are very tough when fractured with long projecting bast fibres. The histologic 
} characteristics are: the cork cells are not stratified, starch is absent in the cortical 
ča cells and the phloem fibres are numerous and are more than 9 mm. in length. 
| The pith is very large with a large number of interxylary phloem strands, which 


[i 
| The presence of stems in the commercial supply of Rauwolfia serpentina roots 
4 


are found to be 40 or more. The rhizome is intermediate in the histological charac- 
ters between stem and root. There are many other differences found in the shape 
and size of other tissues when studied in detail. 


138. Some floral abnormalities in Opuntia dillenii Haw. 
R. N. CHOPRA, Delhi. 


The ovary of Oputia dillenii bears photosynthetic leaves with axillary buds, 


like those on the vegetative shoot. If a flower bud or an immature fruit gets 
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separated from the plant and falls on moist soil, it produces vegetative shoots and 
adventitious roots from different areoles. The proliferation of attached flowers 
giving rise to secondary and tertiary flowers has, however, not been observed (see 
Johnson, 1918; Rao, 1921). > 

The author came across some interesting floral abnormalities in plants growing 
on the New Delhi Ridge. These chiefly belong to two categories : (i) Several stages 
in the fusion of flowers were observed. In some specimens the lower half, or even 
three-fourths of the two ovaries was fused, but the ovarian cavities and other floral 
parts were quite separate. Rarely, the fusion had extended up to the style and 
stigma resulting in a single large flower. The double nature of such flowers and 
fruits was, however, quite evident from their size and the presence of almost twice 
the number of basal spines, areoles, vascular bundles, perianth lobes, stamens and 
stigmatic lobes. The ovarian cavities also, though partly fused, could be recognised 
as two entities, (ii) In a normal flower the ovary is obconical but in some cases it 
had become very much flattened and enlarged and showed a larger number of 
leaves and areoles. Thus, while the rest of the floral parts were as usual, the ovary 
resembled a vegetative joint. 

The flower of O. dillenii retains certain characteristics of the vegetative shoot, 
such as the occurrence on it of photosynthetic leaves with axillary buds and its 
capacity for vegetative propagation. The flattened and enlarged ovary of some 
abnormal flowers may be considered to give a further indication of its axial nature. 
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| Abstracts 

(i)i Protozcclors, 

| ) 1, Reexamination of Rickettsia lectularia Arkwright, Atkin and Bacot, 1921, 

f oe with a note on the ‘mycetome’ of the host. 

S B. DASGUPTA and H. N. RAY, Calcutta. 

bs 


Coccoid forms of Kickettsia lectularia were detected in bed bugs (Cimex 
lectularius columbarius Jen. and Cimex lectularius lectularius L.), collected during 
the period August-November, in the gut-wall and in some other organs. ‘The 

‘ nuclear structure of these rickettsians was very slightly Feulgen-positive, while the 
cytoplasm took up intense pyronin stain. ‘The distribution of polysaccharide and 
the occurrence of the enzyme alkaline phosphatase were cytochemically demonstrated. 

References are cited and detailed discussion made on the problem of intra- 
cellular symbiosis in insects. Regarding the mycetomes it is pointed out that it 
is not quite impossible that these organs are really a pair of ductless glands 
serving some unknown function. 


* 2. On Holomastigotoides rostrata, a new species of Hypermastigina (Mastigophora) 
from the gut of a termite from Lucknow. 


' NARSINGH NARAIN, Lucknow. 


The body is large and pyriform but without a segmented appearance. The 
flagella are in spiral rows, and are numerous (15 to 35 rows). A mass of dense 
cytoplasm surrounds the ovoid nucleus near the anterior end. A rostrum is 
Present at the anterior end, which is short and conical, and bears moderately 
long flagella on the sides, but not at the anterior end. The size is about 2004 

i long and 1204 wide. The present species resembels Holomastigotoides hartmanni 
Koidzumi in its spiral rows of flagella and the prominent cytoplasm around the 
ovoid nucleus. But it differs from H. hartmanni in possessing a well marked but 

s 4 “short flagellated rostrum. 


3. On Holomastigotoides truncata, a new species of Hypermastigina (Mastigo- 
Phora) from the gut of a termite from Lucknow. 


NARSINGH NARAIN, Lucknow. 


The body is large, pyriform and without a segmented appearance, while the 
Spiral rows of flagella are numerous (25 to 40 rows). A mass of dense cytoplasm 
oan the ovoid nucleus near the anterior end. The posterior part of the body 
100 Tuncated and presents almost a straight edge. The size is about 1504 long and 
in natn The present species differs from Holomastigotoides hartmanni Koidzumi 
Oita the posterior end of the body truncated (in a manner commonly seen in 
meen and in the number of flagellar rows. It differs from Holomastigotoides 

M.sp. in lacking the rostrum, and in its flagellar rows. 
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4. Some species of Hypermastigina (Mastigophora) from the gut of termites 
from Lucknow. 


NARSINGH NARAIN, Lucknow. 


A detailed protozoological examination of the gut contents of species of termites 
from Lucknow revealed the presence of the following species of Hypermastigina :— 


(1) Holomastigotoides hartmanni Koidzumi, (2) Holomastigotes elongatum 
Grassi (3) Rhynchonympha tarda Cleveland et al, (4) Rostronympha magna Dubosegq, 
Grassi and Rose, (5) Microspirotrichonympha ovalis (Brown). 


Holomastigotoides hartmanni was found by Koidzumi in the gut of Coptotermes 
formosanus, Holomastigotes clongatum by Grassi in the gut of Reticulitermes 
lucifugus, Reticulitermes speratus, Reticulitermes flaviceps, and idcrohadotermes 
massambicus. Rhynchonympha tarda was recorded by Cleveland in Cryptocercus 
punctulatus. Rostronympha magna was found by Duboscq, Grasse and Rose in 
the gut of Acanthotermes ochraceus of Algier. Microspirotrichonympha ovalis was 
found by Brown in Reticulitermes flaviceps. To my knowledge this is the first 
time that the above mentioned protozoa have been recorded from India in the gut 
of the termite Odontoltermes assmuthi. 


5. Macronuclear Reorganization in Lionotus sp. 
P. N. GANAPATI and M. V. NARASIMHA RAO, Waltair. 


In Paramecium aurelia Diller (1936) describes in addition to autogamy and 
conjugation, fragmentation of the macronucleus which is not correlated with any 
special micronuclear activity. He coined the term ‘‘Hemixis” to include this type 
of changes on the part of the macronucleus and believes that it involves a puri- 
fication act on the part of the macronucleus. 


While examining a common sp. of Lionotus obtained locally we observed 
various stages“ of macronuclear reorganizations which could be interpreted as 
“Hemixis”. Our observations conform to the “D type of Hemixis’”, in which 
extreme fragmentation occurs. A new macronuclear anlagen appears in the 
centre of the individual and rapidly develops into a ribbon-shaped body which 
divides along with the animal. In each daughter organism another division of 
the macronucleus results in the formation of two elliptical macronuclei characteristic 
of the vegetative form. Very often the chromatin bodies in the cytoplasm also 
Seggregate, but they lose their affinity to basic dyes and Feulgen test progressively 
and disappear totally at a latter stage. 

Details are given in the 


ail paper with a discussion on the present position of 
Endomixis. 


6. Alkaline tolerance of Entamoeba invadens Rhodain. 


SIVATOSH MOOKERJEE and H. N. RAY, Calcutta. 


The alkaline tolerance level of Entamoeba invadens Rhodain is worthy of 
experimental verification. Interesting results have been obtained to show that the 
trophic forms of this parasitic protozoa cannot endure the alkalinity of the culture 
saline beyond the range of pH 11. Tropic forms, when introduced in pH 11 saline 
immediately burst and disintegrate. However, at PH 10:5 they ake seniai 
protoplasmic reactions. Almost immediately, the trophic Ravan show slowing down 
of their movements and gradually round up, Within 30 to 60 Sree, their 
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| asmalemma becomes so permeable as to allow the extension of some of the cyto- 


1: z 
E granules. Continued exposure renders the cytoplasm more hyaline and 


r ee clear and less granular in nature. Cytochemical studies of these forms bring to 

j light a phenomenon of substance-change. The alkaline phosphatase reaction in 

| nucleus as well as in cytoplasm becomes reduced. The basophilia of the protoplasm 

| also become less reactive. However, D.N.A. reaction of the nucleus does not show 

| ` any proportional reduction. 

i Continued observation on the alkali treatment of Entamoeba shows that 
physiological activity of the trophic forms may return back after 10 to 20 hours 

i and normal trophic condition may be restored, Experiments are being made to 

Y j test how far this is cytochemically true, 

My 


7. Reactions of Amoebae to Dinitrophenol. 
BANSIDHAR HAJRA and SIVATOSH MOOKERJER, Calcutta. 


b 

Effects of dinitrophenol have long been known to be protein-precipetent. 
Experiments have been made on two species of amoeba viz., Naegleria gruberi and 
Acanthamoeba sp., to test the morphogenetic effects of different dilutions of dini- 
trophenol. 

The cystic forms of both the species can resist up to 20% of the dinitrophenol 
solution in water and regular trophic forms are always available after a sub-culture 
of the treated cysts. 

The trophic forms of the two species show difference as regards their resistance 
to dinitrophenol. 0-01% dinitrophenol is resistable by Naegleria. However this 
concentration is a lethal dose for Acanthamoeba because no sub-culture is possible 
after such a treatment. 

l The effects of dinitrophenol on the trophic protoplasm of the two species are 

| best studied by -05% solution. Immediate effects produced on the amoebae are 

| the vigorous inducement of movements. The cytoplasmic nature of the trophic 

! forms becomes changed, loses its granular form and becomes clearer in appearance. 

j The nucleus swells up and a prolonged treatment for two to three hours may 
round the trophic forms. 

It is suspected that the protoplasmic changes brought about by the treatment 
of dinitrophenol are totally irreversible because the present experiments tend to 
show that protoplasmic readjustments are possible in the trophic forms if the 
effects are within the limit of sublethal doses. 

t 
Ao 


8. Effects of temperature on the emergence of Trophic forms in Amoebae 


BANSIDHAR HAJRA, Calcutta. 


Pe the time of subculture of amoebae, normal cysts are transferred to the 

a ha “i agar clot and placed in a moist chamber. Instead of using normal water, 

A een found that if the filter paþer of the moist ċhamber is soaked with the 

eee VERS the heat generated in the culture chamber expedites the trophic 

nea Observations made after 24 hours on these culture slides, reveal the 

Gye ars of trophic forms. A similar experiment with ice-cold water to soak 

oa” the “tae paper of the’ moist chamber has also been made. The results show that 

regular Peen of trophic forms has been delayed and not until three to four days 

rophic forms come out. 

oa ao the thermal exposure and the time-factor in the emergence of trophic 

N Cysts are not unrelated factors. 
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(ii) Coelenterata 


9. Seasonal distribution of the Hydromedusae of the Visakhapatnam Coast. 


P. N. GANAPATI and R. NAGABHUSHANAM, Waltair. 


he coastal waters off Visakhapatnam 
species belonging to 34 genera of 
and 3 Narcomedusae 


The paper deals with the Hydromedusae of t 
collected during July, 1951 to June, 1953. 41 
which 18 are Anthomedusae, 16 Leptomedusae, 4 Trachymedusae i ] 
have been recorded. The seasonal occurrence, maxima and minima of these species 
and fluctuations in the total population of Hydromedusae have been discussed. 

From the beginning of February, the number of Hydromedusae in the plankton 
showed a steady tendency to increase. By the middle of March it reached its 
maximum and with slight variation continued to maintain this level till the end 
of April. From April onwards, there was a slow decrease which tends to a 
secondary maximum in August. From the beginning of September there was a 
slow decrease in numbers and in October and November we noticed the lowest 
intensity for Hydromedusae. A comparison of the distribution of the local forms 
has ben made with similar observations made at other places in India. 


(iii) Helminthology. 


10. Two New trematodes of the family Allocreadiidae from the fresh-water 
fishes of U. P, 


S. P. GUPTA, Lucknow. 


The present work gives a description of two new forms belonging to the 
family Allocreadidae and the sub-fimily Allocreadiinae and is in continuation of 
the contributions already made by the author. i 


i. Allocreadium kaushivai n. sp. 


A large number of specimens of these forms were collected from the intestine 
of a fresh-water fish, Chela bacaila obtained from the fish market in 1954 at 
Lucknow. The new form has vitelline follicles extending up to the posterior 
margin of oral sucker and differs in this character from all the species of the 
genus Allocreadium Looss, 1900, except A. pseudotriloni Rankin, 1937. The new 
form differs from A. pseudotriloni in the presence of a ptepharynx, a cirrus pouch 
anterior to ventral sucker, in the structure of vesicula seminalis and in the posi- 
tion of genital pore. 


The new species is named after my former teacher, Dr. B. S. Kaushiva, 
Lucknow. 


li. Allocreadium mehri n. sp. 


Seven specimens were collected from the intestine — i 5 
Rhynchobdella aculeata, obtained from the fish ee Be Se pe ies z 
Lucknow. The new form differs from all the known species of K SG A toeren. 
dium Looss, 1900, in the extension of vitelline glands from the ewe of the ovary 
up to the hind end of the body except A. isoporum. The new form differs from 
A. isoporum in having the ventral sucker larger than oral sucker, in the position 
of testes, in having a small oesophagus and in the position of ENE pore. 


The new species is named a . . . 0: a 
a fter Dr H. R Mehra, Profess r of Zoology 


In the paper a detailed description of two new Species is given. 
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11. A redescription of Opisthorchis pedicellata Verma (1927) and a recon- 
sideration of the validity of Opisthorchis pedicellata minuta Mehra (1941). 


S. P. GUPTA, Lucknow. 


A large number of specimens of this form were collected from the gall bladder 
of Rita rita (Ham.) from the rivers of Jumna and Gomti at Saharanpur and 
Lucknow respectively. Verma (1927) described Opisthorchis pedicellata from Rita 
rita and Bagarius yarrelli at Allahabad. Mehra (1941) described Opisthorchis 
pedicellata minuta from Mystus seenghala and Wallago attu at Allahabad. ‘This 
sub-species was crealed on account of the smaller size of the body and in having 
suckers of equal size. The specimens obtained by the author were fully mature 
and are intermediate in size of the specimens described by Verma and Mehra and 
that the size, the extent and relative position of various organs are variations 
within the species. Hence Opisthorchis pedicellata Verma (1927) and Opisthorchis 
pedicellata minuta Mehra (1941) and the form described are the same. $ 

A detailed description of the form is given in the paper. 


12, A redescription of Bucephalopsis magnum (Verma 1936) Srivastava, 1938. 
S. P. GUPTA, Lucknow. 


A number of trematodes were collected from the intestine of Silondia gangetica 
(Cuy & Val) from the river Gomti at Lucknow in 1950, in the months of November 
and December. The specimens resemble closely the forms described by Srivastava 
and Verma, 1936 and 1938. ‘There are slight variations between the forms described 
by Verma and Srivastava and of the author’s specimens, which require a redescrip- 
tion of the form. 

Verma (1936) described 5 new species of the genus Bucephalopsi viz., B. 
fusiformis, B. garuai, B. magnum, B. confusus and B. minimus from the intestine 
of fresh-water fishes at Allahabad. Of these the last 3 are in the opinion of 
Bhalerao, synonym of B. garuai. he minor differences pointed out to be existing 
between the species and the last three can be ascribed either to difference in age 
or to individual peculiarities. Srivastava (1938) is inclined to accept B. magnum 
Verma 1936 as a valid species but maintains that B. confusus Verma 1936, B. 
minimus Verma 1936 are synonymous to B. garuai Verma 1936. 

I also agree with Nagaty (1937) as in B. garuai the bilobed or double nature 
of the vitelline follicles is unique feature of the species and is not reported to 
occur in any other Gasterostome. 

A detailed description of the form is given in the paper. 


13, On a New Metacercaria fromthe Eyes of a Fresh-water Fish, Mystus seen- 
ghala (Sykes). 


PREMVATI, Lucknow. 


A number of metacercariae have been obtained from the vitreous humour of 
the eyes of a fresh-water fish. They are not encysted forms. The paper describes 
the anatomy and systematic position of the metacercaria. The nature of the 
Spheroidal bodies is also discussed. 


14. Studies on Calcareous Corpuscles in Taenia saginata. 


A. B. CHOWDHURY, B. DASGUPTA, H. N. RAY, and N. V. BHADURI, 
Calcutta. 


Numerous well-defined spherical bodies known as calcareous corpuscles are 
found in the parenchymal region of Taenia saginata. These corpuscles are believed 


NI—37 
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ition to calcium, an organic base of unknown identity. The present 


in in add Ji i 
to conta alcareous bodies with a 


study was made to determine es composition of these C 
i to determine their probable functions. j 3 
eee ae of oie in those areas has been gonneied eee 
Besides, most of these balls contain variable amount of RNA and Eons them 
show the presence of DNA in appreciable quantity. Polysaccharides, viz., g ycogen, 
HAP, and mucopolysaccharide, were detected in these corpuscles. These bodies 
also contain considerable amount of simple proteins and lipids. Definite alkaline 
phosphatase activity was detected at these sites. The configuration of paces cor- 
puscles reveals a concentric arrangement suggesting their formation in layers. 
It is pointed out that the occurrence of the enzyme alkaline phosphatase in 
association with calcium and glycogen recalls to mind the usual picture of bone- 
formation in vertebrates. It also appears possible that these corpuscles may act 
as metabolic pathways, directly or indirectly concerned with phosphorylating glyco- 
genolysis, the simple storage, transformation and disbursement of proteins and 
carbohydrates, or may serve as store-house of unutilised food-materials, 


15. Effects of Diazinon, Salicylic Acid and Benzoic acid on wheat Nematode, 


A. S. SRIVASTAVA and K. P. KATIYAR, Kanpur. 


The wheat crop is affected by nematodes of the species Anguillulina tritici which 
are found practically all over the world resulting in the replacement of wheat 
grains by cockles. Each cockle or wheat-gall contains thousands of larvae of this 
nematode in a quiescent state. This problem needed a special attention because 
these galls are fairly common in wheat crop of the western districts in Uttar 
these galls are fairly common in wheat crop of the western districts in Uttar 
Pradesh. Research work in the laboratory has revealed a few compounds which 
have been found to possess killing properties against these nematodes liberated 
from the galls. Parathion, Malathion, Brilliant Green, DDT, BHC, Benzoic Acid, 
Salicylic Acid, Diazinon, and others have been tried. Out of these 0:1% Diazinon, 
0:03% Benzoic acid and 0:05% Salicylic acid in aqueous solution gave practically 
complete mortality of these nematodes after 24 hours. These three chemicals 
appear to be most promising in possessing the toxicity against these nematodes. 
Further field scale trials are being conducted to confirm this finding. 


16. Effects of Diazinon on Paddy nematodes. 


A, S. SRIVASTAVA and H. P. SAXENA, Kanpur. 


Nematodes are serious pests of crops. But there are not very many chemicals 


that are known to he effective against them. Laboratory experiments have indi- 
cated that Diazinon compound (Basudin), when Sprayed on the soil in paddy crop 
ern concentration of 0:05% emulsion, has proved effective against the nema- 
a pant has completely controlled them within 72 hours, while other S 
ike IC and DDT have proved ineffective under similar conditions, TI idual 
properties of this compound is under investigation. se Si SNS 


17. Schistosomiasis in India, 


B. S, CHAUHAN, Calcutta and Y. S. CHAUHAN, Narsinghpur, 


i The paper deals with both human and animal Schistosomiasis in India. The 


pr es 


sh i iscui 
s nave reviewed and discussed the present systematic position of the re 
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sentatives of the superfamily recorded so far, from India, in the light of experience 
of their own collections and studies on the group. Diagnosis of the different species 
and key to their identifications have been given with illustrations. The article is 
of particular interest in view of the recent record of endemic focus of human 
schistosomiasis in India by de Sa and Monteiro (1949) from Guhagar village; by 
Rao, Gadgil and Shah (1952) from Chiplun and Gadgil and Shah (1952) from the 
Gimvi village, in the Ratnagiri District (Bombay State). A survey of the molluscan 
fauna of the Gimvi village and the surrounding endemic area was conducted by the 
Zoological Survey of India, under the senior author and by Shri Ramakrishna, with 
the help and co-operation of Dr. Gadgil and Shri Daghe of I.C.M.R. ‘The Mollusc 
collections were determined by Dr. H. C. Ray and reveal the presence of only two 
types of gastroped molluscs ; Paludomus obesa (Philippi, 1842)—Family Melanidae 
and Ferrissia tenuis (Bourguignat, 1862)—Family Ancylidae. The latter species 
only was, however, found so far, yielding the cercariae, looking like that of the 
human schistosome, Schistosoma haematobium (Bilharz, 1852) Weinland, 1858. 
Recently Peter and Srivastava (1955) have reported a new larval cercaria, Cercaria 
ratnagiriensis from Paludomus obesa from the same area. 

Medical and veterinary aspects of the problem have also been touched upon. 


(iv) Crustacea 


18. Observation on the Structure of the Mouth Parts and the Mechanism of 
Feeding in Caridina laevis (Heller) 1862. 


R. SRIDHARAN PILLAI, Travancore. 


The structure of the mouth parts and the mechanism of feeding in Caridina 
laevis, though generally resembling those of Palaemon malcolmsonii and Leander 
serratus, are subject to a good deal of variations and modifications. The most 
important appendage connected with feeding is the second maxilliped. The 
maxillae and the first maxillipeds do not take any part in mastication. Though 
in decapods, generally, the articulation between the coxa and basis of the third 
maxilliped is almost always immovable, it is quite movable in Caridina and in 
fact the major movements of this appendage take place here. ‘The system of spines 
borne by this appendage (11-13 rows situated on the cancave mesial side of the 
propodus—dactylus) is used by the animal as a brush for cleaning the antennae 
and the brushes of the chela. The “exite” situated on the outer side of the 
Proximal endite of the maxillule and having the same relations as the large external 
plate of the maxillule of Euphausiacea is exceptionally well developed in Caridina. 
This is interesting because it is not even represented in the other members of 
the tribe Caridea. The mandibles are highly asymmetrical. There is an additional 
transverse tendon at the base of the two longitudinal tendons counecting them 
together. A lacinia mobilis, is represented in Caridina by the appendages borne 
on the rim of the depression separating the molar process from the incisor process, 
as in Syncarida. ‘his is a primitive character and is not seen in the Palaemonidae. 
However all the mouth parts, especially the mandibles tend to be reduced. This 
me lated with the retention of a comparatively more advanced type of gastric 
mill. 

The animal feeds on vegetable, animal and inorganic substances as revealed 
by the stomach contents. Two independent currents of water are produced, a 
Strong respiratory current entering the branchial cavity through the cleft between 
the edges of the carapace and the bases of the thoracic appendages and escaping 
in front on either side, and a minor food current entering the “food basin” from 
below and emerging anteriorly through the space formed between the incisor pro- 
fess and the labrum. ‘This minor current is assisted by the movements of the 
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exopods of the last two maxillipeds. The masticated food is taken into the stomach 
by te action of the constrictor muscles of the eosophagus together with oral gulps 


of water taking place at regular intervals. 


19. Geographical Distribution of the Prawns of the subfamily Pontoniinae 
(Crustacea : Decapoda: Palaemonidae). 


KRISHNA KANT TIWARI, Calcutta. 


Pontoniinae is one of the four subfamilies of Palaemonidae. It contains the 
largest number of palaemonid genera and is exclusively marine in habitat ; pee) 
representatives of this subfamily live in association with other marine invertebrates 
and have undergone interesting structural modifications depending upon the degree 
of relationship. ; i ; 

Holthuis has listed 32 genera containing 196 species and one variety in this 
subfamily. Fifteen of these genera are monotypic and only seven contain four or 
more than four species. Majority of these prawns are confined to the tropical and 
subtropical regions where they form an important constituent of the shelf fauna. 
With a few exceptions, all the known species are recorded from depths not 
exceeding 70 metres. 

The geographical distribution of this subfamily shows some interesting features, 
Of the 32 genera, only eight have wider distribution in more than one marine 

meu ZOOgeographical Zone (as defined by Ekman) while the remaining 24 are confined 
i to one or the other. Thus 18 genera containing 39 species are exclusively Indo 
West Pacific in distribution, 4 genera having five species occur in the East Pacific, 
while the West Atlantic and East Atlantic have one monotypic genus each. 


ra Of the eight widely distributed genera, two are circumtropical while the remain- 
nt ing six occur in more than one, but not all the four zones, 
| | With a single exception of Harpliopsis depressus which occurs in the Indo 


on West Pacific as well as Bast Pacific, none of the s 
in another. The geographic discontinuity at the speciés level is thus complete. 
a The Indo West Pacific is the richest not only in genera but also in species of 
Pontoniinae. About two-thirds of the genera and half the total number of species 
! of Pontoniinae are known to occur in this region. ‘The Hast Atlantic has only 5 
i genera containing. 10 species. 
| The facts emerging from an analysis 
} have been discussed in some detail. 


pecies found in one region occur 


of the distributional data of this subfamily 


20. Another new species of Nichollsia (Crustacea : Isopoda : Phreatoicoidea) . 


KRISHNA KANT TIWARI, Calcutta. 


The suborder Phreatoicoidea of isopod crustaceans was so far represented in 
India by a single species, viz., Nichollsia kashiense Chopra and Tiwari, a subterra- 
nean crustacean occurring in wells at Banaras and Lahagara in U.P. ‘The present 
paper adds another Indian species to this suborder, specimens of which were 
collected from a well in the Dak Bungalow at Monghyr in Bihar. The types of 
this new species are deposited in the Zoological Survey of India, Cites Dg 


(v) Entomology 
21. Anopheline Collections of Lucknow. 


H. M. L. SRIVASTAVA, Lucknow. 


Ten species of Anopheline mos 


Quitoes were collected 
1951 to 1954. These species incly : 


in Lucknow town from 
de culicifacies, 


stephensi, fluviatilis, minimus, 
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annularis, pallidus, barbirostris, subpictus, vagus and splendidus. Of these the 
first four belong to the vector species of Malaria in U.P. ‘The remaining six are 
-vectors of Malaria in the State. 
Among the vector species A. culicifacies has been collected in large numbers 
from July to December. The other species i.e. stephensi is collected in large 
| numbers from January to June. The collections of A. fluviatilis and A. minimus 
have been sporadic and negligible. 

Among non-vectors, A. subpiclus is the species which is collected all the year 
j round in large numbers. The species which have been tarely collected include 
i varbirostris aud splendidus, 


non 


22. Probable Transmission of Yaws by Flies. 


l H. M. L. SRIVASTAVA, Lucknow. 


P Siphunculina funicolla, a small eyefly belonging to the family Chloropidae or 
Oscinidae was collected in large numbers from the open wounds of Yaws. When 
the wounds were cleared, 15 to 20 flies were attracted per minute. This strongly 
suggests that the fly may be acting as a mechanical carrier of Yaws Spirochaete. 
The external characters and the breeding habits of the fly have been described in 
detail. 

The investigations were carried out in Dudhi Tehsil of Mirzapur district. 


23. Mantodean Oothecae. 


G. L. ARORA and INDERMOHAN SINGH, Hoshiarpur. 


This paper deals with a detailed account of the form and structure of the 
oothecae of mantids collected from Hoshiarpur and the neighbouring places. 

Among Dictyoptera, the eggs are deposited in large egg packets termed 
oothecae. A large number of oothecae have been obtained both from the fields 
and the experimental cages in the laboratory, ‘The oothecae belong to Aethalocroa 
ashmoliana (Sub-family Toxoderinae), Creobroter apicalis (Sub-family Hymenopo- 
dinae), Deiphobe incisa, Deiphobe sp., Mantis religiosa, Mantis sp. and Hierodula 
Sp. (Sub-family Mantini). A thorough examination of their external characters 
and internal structure has been made, It has been found that the basic structure 
conforms to a fundamental plan, consisting of an inner zone containing the egg- 
chambers, and a peripheral zone forming a protective covering, the two separated 
by a partition wall. Two sets of oothecae are recognisable. To the first set belong 


mJ oothecae of Aethalocroa and Creobroter, characterized by the central zone extending 
[ almost through the entire breadth of the ootheca, a haphazard and irregular 
4 arrangement of the egg-chambers, absence of the middle line, and a thin protec- 


| tive peripheral layer. In the second set are included the rest of the oothecae in 
Which the central zone is confined to the inner region with egg-chambers regularly 
arranged on either side of the middle line and in which the peripheral zone is 
of a Considerable thickness. ‘The oothecae of the Madagascran mantid and of 
Gongylus Singyloides have recently been described by CHOPARD (1952 in GRASSI; 
a Zoologie) > the former with a jumbled mass of egg-chambers in the centre 
aan e latter having ill-defined rows of egg-chambers. We can from the above 
an an evolutionary series of the oothecal forms, beginning at the simple ootheca 
tik : pence mantid with a jumbled mass of egg-chambers, through forms 
fe ethalocroa, Gingylus, and Creobroter with egg-chambers haphazardly or 

ularly arranged, to the most highly evolved oothecae of Detphobe, Mantis and 


i i j i 
7 reece etc. with egg-chambers arranged in a definite manner on either side 
he middle line. 
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24. On the Morphology of the Common Earwig, Labidura sp. (Dermaptera). 


KUSUMAVATI KADAM, Delhi. 


Earwigs are insects that have a fairly wide distribution all over the world. 
Several genera are recorded from India of which two, Labidure and Forcipula, are 
common in Delhi. Of the two Labidura is available in greater abundance than 
Forcipula. ; 2 

Lhoste from France described the anatomy and physiology of the alimentary 
canal of Forficula auricularia in 1941. It is a very short and sketchy account 
which needs thorough revision. No attempt has so far been made on any aspect 
of the morphological studies of any Indian earwig. ; 

While work on the general morphology of Labidura sp. is progressing, the 
alimentary canal and the associate structures which show some points of interest 
are being presented in this paper. 

The alimentary canal of Labidura is of the usual type, a long slightly coiled 
tube from mouth to anus, and is divisible into the fore gut, the mid gut, and 
the hind gut. The fore gut and the hind gut are formed by the ectodermal 
invaginations, lined by a thin chitinous layer. 

The fore gut is again distinguishable into the buccal cavity, the pharynx, the 
oesophagus, the crop, and the gizzard or the proventriculus. Proventriculus is 
a highly specialized part of the alimentary canal, details of which are given in 
the paper. 


25. Studies on Brachythemis contaminate Fabricius (Odonata). Neck and Pro- 
thorax and their musculature. 


A. C. MATHUR, Lucknow. 


The neck is supported by three dorsal cervicals, two pairs of lateral cervicals, 
and three ventral cervicals. The prothorax consists of a median dorsal pronotum; 
a pair of laterai propleurons, each consisting of a proepisternum and proepimeron; 
and the ventral prosternum which is divisible into anterior probasisternite and 
posterior profurcasternite by a transverse sternacostal suture which has an 
apophyseal pit at each end. A pair of prothoracic, articulating sclerite is also 
present. The prothoracic leg is divisible into a coxa, two segmented trochanter, 
femur, tibia, three-segmented tarsus and the pretarsus which is represented by 
the unguifer process, the unguitractor and a pair of claws. In the neck and 
prothoracic regions there are ten intersegmental muscles, nine segmental muscles 
and eight intrinsic muscles of leg. 


26. Ovulation and Corpus Luteum Formation in Insects. 


T. SINGH, Dehradun. 


1. The reproductive cycle of females of the insects Locusta, Schistocerca, 
Dysdercus, Ephestia and Phytodecta has been studied by dissection ad histological 
means with special reference to ovulation and the formation of the corpus luteum. 

2. From original observations and those recorded in the literature it has been 
possible to distinguish three types of ovulation which are here denoted as (i) Inde- 
pendent successive ovulation, (ii) discontinuous multiple ovulation 
ovulation. i 

3. Correlated with these types of ovulation, three types of corpora lutea may 
þe distinguished. A detailed histological account of the processes of corpus E 
formation is given. k 


(iii) continuous 
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4. In insects with independent successive ovulation each corpus luteum arises 
py degeneration of a single follicle (eg. Locusta). In those with discontinuous 
multiple ovulation each gorpus luteum is formed’ from several follicles (eg. 
Dysdercus), while in Ephestia, with continuous ovulation, a single corpus luteum 
ig developed through telescopic condensation of a large number of follicles. 

5. The true corpora lutea, developed from degenerating follicular epithelium 
after ovulation, are distinguished from the piginented resorption bodies which are 
associated with degeneration of an oocyte which is not ovulated. 

6. The above data, with some others from the literature, provides a classifica- 
tion of the basal ovariolar bodies which helps to reduce the confusion previously 
existing. 


27. Observations on the ‘Corpus luteum’ and the ‘NR bodies’ in the Female 
gonads of bed-bug. 


B. DASGUPTA and H. N. RAY, Calcutta, 


After ovulation, in bed bugs (Cimex lectularius columbarius Jen. and Cimex 
lectularius lectulavius L.) the cells of the empty follicle lost their individuality 
resulting in the formation of a syncytium called the ‘corpus luteum’ and this 
process was preceded by a sharp rise of ribonucleic acid in the cells concerned. 
The syncytium was used up in the process of growth and expansion of the next 
on-coming follicle. The rise of ribonucleic acid content Of the cells appeared to 
indicate some kind of active synthetic process. It also appeared possible that this 


was accountable with the amount of energy-spending mechanism of cells in 
expelling the ovum into the oviduct. 
The pathological inclusions termed ‘NR bodies’ occurred in the nurse cells, 
in the follicle cells and also in the ‘corpus luteum’, 
The formation and the disappearance of the ‘corpus luteum’ is considered as 
a continuous process of reorganisation and reorientation and the degenerative 


changes, as sometimes noticed in the ‘corpus luteum’, is ascribed to the presence 
of ‘NR bodies’. 


28. Thoracic musculature in the alate and the de-alated phases of the Sexuals 
of the termite Odontotermes redemanni (Wasmann). 


D. MUKERJI and BARUNDEB BANERJEE, Calcutta. 


A comparative study on the thoracic musculature of the alate and de-alated 
Sexuals has been undertaken. Variations in the musculature occur, due to the 
Casting off, of the wings of the imago after it becomes sexually mature, Unlike 
the alates, the wing muscles of the sexuals no longer occupy greater part of the 
thoracic cavity, but are broken down and scattered throughout the thoracic cavity. 
Other thoracic muscles, such as, dorso ventral, tergal and sternal muscles of the 
Sexuals also show signs of degeneration. In the de-alated male, the degeneration 
of the thoracic muscles is not so pronounced as in the female. 


-history of Anthrenus vorax (family Dermestidae, order 
Coleoptera) A 


BARUNDEB BANERJEE and D. MUKERJI, Calcutta. 


ihe life-history of Anthrenus vorax has been studied in relation to food, light 
pomectature, “the ‘observations ares 


h (1) Eggs kept in direct sunlight do not hatch, but those in cold dark places 
atched ont in 5-6 days. 


and 
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(2) By varying the amount of food, two series of moults were observed. (5 & 6). 

(3) Life-history could be prolonged by regulating the diet at different stages. 

(4) Larvae reared by controlling diet at different stages are of low vitality than 
those developed under normal conditions, 


30. Musculature of the head of Periplaneta americana. 
R. RAKSHPAL, Lucknow. 


The head has 29 pairs of muscles. Five pairs belong to the antennae and 
they are the levator, depressor, rotator, flexor and extensor. The labrum has two 
pairs viz., the anterior and posterior retractors. Each mandible possesses two 
muscles, the adductor and abductor. Bach maxilla has eleven muscles, viz., pro- 
motor and adductor of cardo; adductor of stipes; cranial and stipetal flexors of the 
lacinia; flexor of the galea; levator, depressor of the maxillary palp; levator, 
depressor and reductor of the second, fourth and terminal palpal segments respec- 
tively. The labium has nine pairs of muscles and they are the anterior and 


posterior retractors, and flexor of prementum; flexors of glossa and paraglossa; 


levator and depressor of the labial palp; levator and depressor of the second and 
terminal palpal segments respectively. 


31. Bacterial control of Heliothes obsoleta (F). 
$. K. MAJUMDER, M. MUTHU and S. V. PINGALHE, Mysore. 


An experiment carried out to control H. obsoleta, a major insect pest of a 
number of economic crops, by a bacterium observed to be pathogenic in nature, 
forms the subject of the paper. The virulence of the bacterium on subculturing 
in artificial medium, the concentrations necessary to induce disease on ingestion 


of the sprayed material and symptoms of the disease produced are reported. The 7 


results of the trials carried out on potted plants and in the field on Dolichos lablab 
are given which indicate that the disease caused by the bacterium is contageous, 
specific and could be successfully used in the control of the insect. It is considered 
that the chemical control methods, as advocated to-day, may be temporary in effect 
and causing residue hazards. The form of biological control discussed in the 
paper, if found satisfactory, could overcome these difficulties. j 


32. Observations on Noorda albizonalis Hamps. (Pyralidae) . 
G. C. SEN GUPTA and D. MISRA, Bhubaneswar. 


Since 1953 mango fruits have been found to be damaged by the larva of the 
Pyralid, Noorda albizonalis Hamps,, in some parts of Puri District in Orissa State. 
This is the first record of this Pyralid as an important pest of mango in India. 
Earlier in 1930, this Pyralid was reported as a major pest of mango in eri parts 
of Java. Experimental work was undertaken to study this feyralid and to evolve 


a suitable control measure. A short account of the life history, habits, distribu- 
tion, control measures, ; r 


c nature and extent of damage to mango in Orissa has 
been given. 


Noorda albizonalis Hamps. completes its life cycle in 26-36 d 


tory conditions at Bhubaneswar. The eggs are laid in clusters on the peel of the 
fruits. The egg stage lasts for four days. The larval period cae from i) i 
16 days. The larva undergoes four moults before pupation. The pupal period 


ays under labora- 
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varies from 12 to 16 days. Mango fruits of different sizes are attacked by the 
caterpillars. Up to 5 caterpillars are found in one mango but a few are sufficient 
to cause the fruit to decay. The caterpillar usually bores the fruit at the posterior 
end, feeds first on flesh, later on the seed, which is destroyed. The infestation 
of fruits ranged from 12:2% to 80:5%. 

Three sprayings of D.D.T. 50% wettable powder (in terms of 4 lbs. of active 
ingredient per 100 gallons of spray) were done on mango fruits before infestation 
at the interval of 15 days to study the effect. These fruits were free from the 

infesfation throughout the season. The untreated fruits of trees even in adjacent 
| rows were damaged by these borer caterpillars: As the caterpillars pupate in the 
soil, the soil round about the trees should be raked up to kill the pupae. 


WS es ne ae ey 


E 

{ 33, Bionomics of Waxmoth, Galleria mellonella Linn. 

5 

w R. L. GUPTA, Nagpur. 

7 Life-history, different stages, nature and extent of damage and control of 
Galleria mellonella, Linn were studied in 1946-47, The eggs are laid singly or 
| 


usually in groups of 2 to 200 attached by a gummy material in the slits of hives 
or on combs, The female moth derived from fullfed larva lays from 500 to 900: 

| eggs. Egg period varies from 5 to 15 days. The larva begins to feed with cell 
on the median septum forming small fine gallery of silk excreta and particles of 

| comb. ‘he larva undergoes five moults and six instars and the larval stage varies 
from 25 to 40 days. The larva pupates within a white silken tightly worn cocoon 
inside or in between the combs. ‘Ihe pupal period varies from 8 to 10 days. The 
sexual dimorphism of adult moths has been described. The pest is active through- 
out the year. It is a very bad pest of combs of honey-bees. in Madhya Pradesh. 
The attacked combs are more or less completely destroyed especially in weak 
colonies with all the wax being eaten up by the larvae, containing a loose mass 
of silken larval galleries and cocoons. 


34. A Note on Life-history of Euzophera perticella Rag. 
R. L. GUPTA Nagpur. 


It is an important pest of brinjal feeding on the pith, wood and the bark. 
In the early stage of the crop the attack is generally negligible. In the later stages, 
however, the incidence rises high and may shoot up to 100%. ‘The damage is 
§enerally restricted to the main stem near the root. A single female laid from 
j 104 to 363 eggs. The eggs are generally laid singly or in twos in the axils of 
leaf or Branch or on knots. They are roughly spherical, pale yellowish brown in 
Colour with hexagonal sculptures. ‘The eggs hatch in 6-12 days in winter. The 
newly hatched larva is pale yellowish white in colour with a rosy tinge and 
SParsely scattered hairs on the body. It tapers posteriorly. The head is very 
Prominent and pale yellowish-brown. The larva bores inside the stem through 
the bark and feeds on the pith and wood or even bark making galleries inside the 
stem and packing behind the gallery by its excreta and excrement of wood. The 
caterpillar takes about 7-11 weeks in winter for its full development and remains 
Mside the stem throughout this period. ‘The full grown larva is pale yellowish 
™ colour, with a Prominent yellowish brown head with distinct segments having 
sparsely arranged hairs. The caterpillar generally pupates in a silken cocoon inside 
the stem, near the exit hole previously made by the larva prior to pupation, The 
paniis emerge in about 6-27 days and live for 6-15 days. The pest was present 
n the field throughout the year with 5 to 6 overlapping generations. ‘Two larval 
TlI— 3g 
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parasites, (1) Pristomerus testaceus Morley., (2) Phanerotoma hendecosisella were 


recorded. The percentage of parasitism ranged from 50-70 per cent. 


35. Life-history of Macalla sp. ; 
R. L. GUPTA and H. S. CHACHORIA, Nagpur. 


The pest is serious in vicinity of Nagpur where it damages and webs the shoots 
to the extent of about 50%. The affected trees are conspicuous from a distance 
by the presence of webbed-dried shoots. A female was recorded to lay from 168 
to 309 eggs in the laboratory. Mating takes place after 24 hours to 40 hours of 
emergence and is frequent. Centpercent eggs are viable. Incubation period was 
from 4-9 days. The newly hatched larva is light green in colour with faint pink 
lines running longitudinally. It feeds on chlorophyll of the leaves. A fully grown 
larva is 28 to 32 m.m, long and is deep brown or black in colour. The larya 
feeds and pupates inside the fold of leaves. The larval period is 35 to 70 days 
and 25 to 36 days during winter and summer, respectively. The pupal period ranges 
between 12 to 16 days in the summer and 20 to 37 days in the winter. Brachymeria 
sp. (Chalcididae) has been found as the larval parasite, while Eurytoma sp. (Eury- 
tomidae) and Hormius sp. (Braconidae) have heen found as pupal parasites. The 
damage is less pronounced in the beginning i.e. July and increases with the 
advancement of season reaching its maximum during October, November and 
December. The pest can be controlled by mechanically picking out the webbed 
shoots by the help of long bamboos or by dusting 5% DDT. 


36. On some serious seasonal and forced predatory enemies of lac. 
S. KRISSHNASWAMI, N. S. CHAUHAN and P. S. NEGI, Namkum, Ranchi. 


Apart from the usual loss amounting to over 40% of the cells on an average, 
in a lac crop due to the predatory and parasitic insect enemies, a new type of 
damage to female lac insects in the Baisakhi and to some extent Jethwi crops 
towards crop maturity has come to light since recent years. This is observed and 
is serious particularly in areas experiencing a very hot summer. The damage is 
characteristic in its nature and time of its occurrence. Artificial partial defolia- 
tion of Butea monosperma (palas) has been devised to enable larger number of 
lac females to escape summer heat and drought and live to maturity, but in hot 
places like Kundri in Bihar this good effect is vitiated to a large Edon by certain 
enemies at the most inopportune time. Investigations conducted in 1954 and 1955 
leading to examination of stomach còntents of squirrels shot from the affected trees 
and the area and actual field observations on their beh i 
damage and artificial feeding of captives revealed that tl 
squirrel (Funnambulus pennanti Wr.) 


aviour, at the time of 
he common five striped 


feeds voraciously on fem i 

i ale lac insects 
towards crop maturity. Stomach content examination and field observation of ten 
species of birds also indicated that some of them are al 
to a certain extent. 


3 em pee s damage caused by squirrels and birds together in 1955 season 
showe at, of the 71-9% of the twigs bearing livi z 

oF «tt : g living cells, upto 47:8% were 
peer Estimation on the basis of cells revealed that only BOY, Eun the 
effect of heat in the area and of this small percentage upto 58:4% were destroyed 
by these agencies, thus resulting in a serious loss at the critical time of the crop. 
Probable reasons for this damage seem to be scarcity of normal food and water 


both of which are provided by lac females t 
ọ a large ext i 
measures are also discussed, a ee Poel ee 
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37. Note on the Life-history of Lema semiregularis Jac. (Crioceridae) together 
with a list of recorded Food-plants of known Species of Lema. 


G. C. SENGUPTA Bhubaneswar and B. K. BEHURA, Cuttack. 


Lema semiregularis Jac., is recorded for the first time as a pest of turmeric 
(Curcuma longa). The life-history from egg to adult takes about 39 days. The 
different stages are described. The pest is so far confined to the district of Phulbani 
in Orissa. A list of recorded food-plants of different species of Lema is given. 


38. Observations on the Biology of Aphis craccivora Koch. (Aphididae : 
Homoptera). 


BASANTA KUMAR BEHURA, Cuttack, 


Apis craccivora Koch. (Syn: A. laburni Kalt., A. medicaginis Koch.) is most 
abundant during October to January and is a serious pest on Dolichos lablab L., 
Vigma catjang Endl., Phaseolus mungo L., and P. aureus Roxb. (Syn: P. radiatus 
L.). It also occurs on Sesbania bispinosa Jacq.) (Syn: S. aculeata (Willd.), 
Heliotropium indicum L., Plumbago zeylanica L., and Amarantus gangeticus var. 
oleraceus Roxb. In the Laboratory at a temperature of 73°F to 78°F, the largest 
number of young produced by a single apterous parthenogenetic female was 29, 
and the maximum number of broods produced within 24 hours was 12. The young 
undergo four moults. The interval between each instar was usually 24 hours or less, 
although in some cases it was delayed upto 72 hours. Within 24 hours of the 
attainment of the adult stage, the apterous female began producing the broods. 
The largest number of days a single, apterous female lived was 12 days. The 
aphid species is often attended by the common black ant Camponotus (Tanae- 
myrmex) compressus Latr.. Chilomenes sexmaculata Fabr., is the chief enemy of 
A. craccivora. A list of recorded host-plants of the aphid species in India is given. 


39. Effect of Insect Infestation on Stored Bengal Gram and Green Gram. 


G. V. PINGALE, S. B. KADKOL and M. SWAMINATHAN, Mysore. 


Bengal gram (Cicer arietinum) and green gram (Phaseolus radiatus) were 
subjected to damage by Bruchus chinensis under controlled storage conditions and 
the changes brouglit about in weight, viability, nitrogen, carbohydrates, fatty acids 
and thiamine content were investigated. It has been shown that considerable loss 
to the Weight and viability of the grain occurred as a result of insect infestation. 
In addition, the infested grain was observed to be poor in thiamin and rich in fatty 
acid contents. Some changes in Nitrogen occurred but they did not appear to 
be of Steat significance. In respect of dahl prepared from infested grain a pro- 
nounced effect on the yield and taste was noticed. As a result it is concluded 
that where taste, flavour and the hygienic condition are the criteria for judging 


the value of the grain, insect infestation could bring about losses much greater 
than so far realized. 


40. Studies on Pseudococcus filamentosus Ckll. Var. Corymbatus with reference 
to its Damage to Jute crop. 


N. DUTT and R. N. GANGULI, Barrackpore. 


Pseudococcus 


seri filamentosus var. corymbatus is noted for the first time as causing 
o 


us damage to both capsularis and olitorius jute. Injury which the pest inflicts 
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on the host arrests the vertical growth of the stem and the attacked aea differen- 
tiates out by its green colour, swelling, shortened internodes. The pa a A shows 
growth of helicoid nature and in cases of severe attack a loop is ang by the 
stem. Leaf-petioles arising from the attacked region bacome stunted and the 
lamina at times becomes crumpled. Leaves arising from the closely apposed nodes 
give the attacked region a bushy appearance. fr 

It has been ascertained that first instar nymphs can induce development of the 
damage symptoms while the later instars or the adults are Opa eared with 
such damage. First instar nymphs can only induce the damage if infestation be 
given at the tip of the plant. Apex of the plant thus represents the susceptible 
site for damage. / 

There is a general inhibition of internodal length in affected plants in 
comparison to normal. Again, in the affected portion of an attacked plant, the 
inhibition of internodal length is more than 3 cm. on average than the unaffected 
portion, but the stem diameter of the affected portion shows an increase of 0-16 cm, 
over the stem diameter just below the affected portion. Explanation of this increase 
in stem diameter can be found in a number of changes of tissue structure induced 
by the injury. There is increase in the number of cell layers and cell volume in 
cortical, xylem and pith tissues of the affected portion of a damage plant. 


41. Preliminary observations on Response to light of a Coccid-inhabiting parasite. 
S. MASHOOD ALAM, Aligarh. 


Photokinetic and phototactic reactions of Metaphycus taxi sp.n., to light are 
recorded. In the former case experiments in low light intensity (0:0316 log. ft. 
lambert) and higher light intensity (1:9 log. ft. lambert) are carried out and 
results, so achieved, show increase in orthokinesis at higher light. Experiments 
on phototaxis are done both with one light source and two light sources. ‘Those 
with one light source not only manifest the attraction of parasites towards the 
source but, also, reveal gradual increase in the speed of parasites as they come 
closer and closer to the source. The experiments with two light sources are 
indicative of positive photo-tropotactic behaviour of Metaphycus taxi. 


42. Observations on the Copulation, Host Selection and Oviposition behaviour 
of a Coccid-inhabiting parasite, 


S. MASHHOOD ALAM, Aligarh. 


Actively moving male Metaphycus taxi sp.u., when encounters a female, starts 
the activity of copulation. He takes up face-to-face position with the female and 
taps the inner surface of her antennae with his own. A similar response from 
the female is an indication of her unwillingness and the male makes way for her 
to moye away. A willing female does not respond and the male, after moving 
along a seim-circular patli on her side for some times, ultimately AE her to 
enforce copulation, Y ; 

The experiments on host selection consist of combinations of Prperaeiiced host- 
coccids (Eulecanium taxi Habib) and parasitized coccids with parasites at different 
stages of development. The results achieved can he summarized as follows : 
(i) the female parasite fails to differentiate between unparasitized and newly para- 
sitized hosts (ii) she can correctly differentiate unparasitized hosts from hosts con- 
taining parasites at advanced stages of development, thereby, selecting the former 

for egg-laying, (iii) the host selection behaviour of the parasite is T not 
related with any specific type of arrangements of the hosts, : i 
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the life-cycle of Metaphycus taxi has a Pte-oviposition period of twenty-four 
i hours in a Constant Temperature Room running at 27°C with 70% Relative Humidity. 
`“ She parasitizes only the second stage nymphs of Eulecanium taxi, whose head region 
| and the peripheral rim are never used by the parasite for Oviposition—a fact 
| suggesting presence of co-relationship between the depth of host’s body and the 
i behaviour of oviposition of the parasite. The parasite, gradually, drills into host’s 
i dorsum with the help of her styltes. She also widens the puncture by sideways 

bending of her styltes during the act of drilling. ‘The actual egg deposition comes 

in sequence of the repeated contraction of parasite’s venter against the dorsum and 
| the basal part of her genitalia. 


| 43. Observations on Gamma BHC-Resistant Houseflies, 


NAWAB H. KHAN, Aligarh, 


or no effort being made to find out the resistance of flies to other insecticides. In 
the present paper, therefore, an attempt has been made to study the resistance 
of Musca domestica to gamma BHC. 

Measured drops of gamma BHC solutions were applied on the dorsum of the 
thorax of individual flies by means of a microsyringe, the flies being previously 
given a slight dose of CO, to make them unconscious for a few seconds. Mortality 
counts were made after 24 hours of applications and 4 days old flies were used 
in all the tests. 

The results obtained confirmed the earlier belief that insecticidal resistance 
decreases if the flies are continuously bred without exposure to the insecticides and 
that the resistance can be increased by continuously breeding the survivals of the 
treated fiies in various generations. 


44. Insecticidal Properties of Pongamia glabra (Karanja) Seed oil. 


MRS. Z. H. OSMANI and M. B. NAIDU, Hyderabad, Deccan. 


Karanja oil and its alcohol soluble portion (crude karanjin) in different concen- 

tratious in acetone were applied topically with a microsyringe to house flies. It 

Was observed that 8 per cent karanja oil produced 98 per cent mortality in 24 

hours, while 4 per cent crude karanjin caused hundred per cent mortality in eight 

hours. On spraying directly on house flies, 10 per cent karanja oil at the rate 

; of 0:0028 grams per sq. cm. and 4 per cent crude karanjin at the rate of 0:0016 
j &rams per sq. cm. produced hundred per cent mortality in 24 hours. Oil from 
5 Which alcohol soluble portion has been separated had very little insecticidal value. 
Low mortality rate was observed in 48 hours when B. chinansis and T. castanium 
Wete confined to surface treated with 4 per cent crude karanjin. From these results 


it appears that the potency of the toxic principle of karanja oil is of restricted 
Nature, 


Most of the work on resistant flies has been done with DDT alone with little 
ey 
> 


45. Waves of Locust swarms and the damage caused by them. 


A. S. SRIVASTAVA, Kanpur. 


The year 1954 faced the worst locust invasion of Schistocerca gregaria Forsk 
ae the last «decades, Gix! aves ioflmsticcessiven magnet swarms invaded 
ee more than 49 districts of Uttar Pradesh. ‘These swarms laid eggs in 16 

S5, viz, Dehra Dun, Saharanpur, Muzaffarnagar, Meerut, Bulandshahr, 
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Aligarh, Agra, Mathura, Moradabad, Bijnor, Etah, Rampur SES ae 
Pilibhit and Jhansi over an area of 1,74,168:8 acres emeng hamon ne o! June, 
July, August, September and October. The control opezanions OS Paeonia on 
an unprecedented scale oyer all the districts of Uttar Beadle but ene concen ated 
particularly in the egg-laying districts. As a result of these Spins ew contol 
operations 1042 mds. of adult locusts were killed. Eggs awdl boppers were 
destroyed in an area of 1,36,265:4 acres. The damage caused to veneus crops in 
Uttar Pradesh by adult locusts and hoppers was negligible and amounted to only 
Rs. 36,613/8/-. 5% and 7% BHC dusts were particularly used for the control of 
adults and hoppers. As a result of these wide scale operations not a single locust 
swarm could be formed in any part of Uttar Pradesh during the year 1954, 


46. Locust Invasion in Uttar Pradesh. Period of Egg-hatching in different months, 
A. S. SRIVASTAVA, Kanpur. 


During the year 1954, an unprecedented locust invasion of Schistocerca gregaria 
Forsk in Uttar Pradesh afforded a valuable ground for observing the hatching of 
eggs during the different months. It is already known that temperature and 
humidity influence the period of hatching of locust considerably. During the 
month of July the period of hatching in the various districts was—in Aligarh and 
Agra 13-16 days; Nainital 15-16 days; Rampur 14-15 days; Jhansi 14 days; Badaun 
14-17 days; Pilibhit 16-20 days; Bijnor 18 days; Meerut 11-12 days; Muzaffarnagar 
11-13 days; Bulandshahr 11-12 days; Moradabad 13-15 days; during. the month of 
August—in Agra 14-19 days; Mathura 13 days; Meerut 11 days, in the month of 
September—in Agra 16 days; while in the month of October it was 21-28 days in 
Aligarh, 13-23 days in Meerut and 17-36 days in Bulandshahar. 


47. An Insecticide from the Extract of Adhatoda vasica, Ness. 


A. S. SRIVASTAVA and G. P. AWASTHI, Kanpur. 


Watt (1908) has already given indications that the plant of Adhatoda vasica 
possesses some sort of insecticidal property, but this toxicity has not been assessed 
against the pests with modern bioassay techniques. It was, therefore, considered 
desirable to confirm this finding. The composite alcoholic extract from the leaves 
of Adhatoda vasica has yielded a resinous product, which was examined and found 
to be sufficiently toxic against the grain insect. ‘This plant is commonly found 
in abundance throughout the plains of India and upto a height of 4000 feet and 
over hilly tracts. The extract from the leaves of this plant contains enough toxic 
ingredients to kill the grain insect, Tribolium castanewm, at the level of 1% 
concentration in alcohol. The yield of this composite extract from the leaves has 
been found to be 6:9% of the weight of dried powdered le 
ingredients responsible forthe mortality of insects have n 
out and are under investigation. 


aves. ‘The toxic 
pees À ot been fully worked 
This extract is extremely harmless to man and 
thus possesses no health hazard even if consumed by persons along with the grains. 


48. Synergism of mixture of sesamin and_sesaminol with Nicotine Sulphate. 
A. S. SRIVASTAVA and G. P. AWASTHI, Kanpur. 


While making a survey of insecticidal properties of various plant products 
available in this country, it was found that a combination of Til oil (containing 
sesamin and sesaminol) with Nicotine sulphate has got sufficient toxic effects 
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again the mango and guava mealy bugs, Drosicha stebbengi and D. contrahens; 
while 0:2% Nicotine sulphur of 4% Til oil in water is completely ineffec- 
tive against them, which are also not killed ordinarily by other common 
synthetic insecticides. The following formulation is a typical one employed 
against the mealy bugs and consists of Til oil 1:2%, Nicotine Sulphate 0-125% 
and soft soap 0:25% in water. This formulation gives a high control of the mealy 
pugs within 4 days. This phenomenon of synergism between Til oil and Nicotine 
Sulphate is observed for the first time, though it has been reported already for 
pyrethrin, Sesamin and Sesaminol. 


49. A comparison of Malathion, Malathion with Chlordane, Parathion and Endrin 
sprays for Mangohopper control. 


A. S. SRIVASTAVA and RAM PAL, SINGH, Kanpur. 


Mangohopper (Idiocerus atkinsoni and I. clypealis) is a serious pest of mango 
trees and treatinent with 025% DDT emulsion has proved very effective against 
this pest in Uttar Pradesh. In order to find out a cheaper insecticide for its 
effective control, a number of modern synthetic insecticides have been sprayed on 
the mango trees infested with hoppers at the rate of 3 gallons of fluid per tree 
and it has been found that 0:05% Malathion has given 93%; 0:1% (50% malathion 
plus 50% chlordane), 97%; 0:02% folidol (Parathion), 88% and 0:025% Endrin, 
89:8% control after 48 hours. ‘The economics of all these insecticides has been 
worked out and found that all these insecticidal formulations are cheaper than DDT. 


50. Water Relations of Leafhoppers (Homoptera : Jassidae) . 


K. N. SAXENA, Delhi. 


Water relations of four species of leafhoppers (Jassidae) have been studied to 
explain certain structural and physiological peculiarities in these insects. The 
Species studied are: Hecalus lefroyi, Parabolocratus porrectus, Eutettix phycitis 
and Empoasca devastans. Of these, first three possess a filter-chamber which is 
absent in the fourth. 

The water content of all these bugs ranges from 63:64% (Empoasca) to 68:8% 
(Eutettix) of the total body weight. During fast, these insects lose water at a 
rapid rate and succumb to desiccation when the weight falls below 17:6% 
(Empoasca) to 26:6% (Eutettix) of the original weight. ‘The rate of desiccation 
IS governed by the saturation deficiency of the surrounding air. At any given 


` Saturation deficiency and temperature the jassids without filter chamber die much 


€arlier than the jassids which possess a filter chamber. 
The significance of these observations is discussed in the paper. 


51. Physiological Significance of the Differentiation of the Mid-gut of Heteroptera. 


K. N. SAXENA, Delhi. 


a vestigations have been taken up to elucidate the physiological significance 
ran differentiation of the mid gut of plant feeding Heteropterous insects into 
ee o four regions, and also of the shortening of the hind gut. In Dysdercus 
dife gii Fabr. the hydrogen ion concentration of the gut contents varies in 

rent regions, The first two regions of the mid gut are weakly acidic 
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(pH)6:0<6'8), the second two regions are more strongly acidic (pH)>4-6<5-2), and 
2 . 

the hind gut is weekly alkaline (pH)6-8<7'6). š i e 

The first ventriculus secretes at periodic intervals the enzymes amylase and 
These enzymes pass backwards along with the food. Mallase has been 
detected in the second and third regions of the mid gut. i P% 

The transformation undergone by starch, sucrose and maltose pain the gut 
of insects fed on solutions of these substances has been studied. The digestion 
of all these occurs only when they reach the third ventriculus though their 
enzymes occur in the preceding regions. It seems that the hydrogen ion concen- 
tration of the third ventriculus is more favourable to the activities of the enzymes 
than that in the previous regions. f ; 

Further studies on the digestion and absorption of proteins are in progress, 


SUCYASC. 


52. Growth response of Trogoderma granaria Everts. (Coleoptera; Dermestidae) 
to artificial diets. 


N. C. PANT, Delhi. 


Trogoderma granaria Everts. is a small dermestid beetle which is a serious pest 
of stored grains in its larval stages. The present paper deals with some of the 
aspects of nutrition of this insect. The larvae of this beetle have been successfully 
grown in artificial diets consisting of casein, glucose, cholesterol a salt mixture, 
a source of vitamins of B complex in the form of either dried yeast or in pure 
substances and 10% water. Casein, vitamin B, carbohydrate and minerals are 
absolutely essential for the normal development of larvae. Cholesterol, though 
essential, is not needed so vitally. Of all the factors of B-complex, nicotinic acid, 
and pantothenic acid are most essential. Without any of these factors the diets 
become entirely unsuitable’ Choline chloride deficiency causes heavy but. not 
complete mortality. Action of riboflavin is a little doubtful but its absence some- 
times delays the rate of growth. Thiamin is needed for normal development. In 
the diets without pyridoxin, folic acid, p’-amino-benzoic acid or biotin (or water 
insoluble factor of yeast) larvae are able to complete their development normally. 


53. Spontaneous Feeding Response to colours in Papilio demoleus L. 
DORA ILSE and V. G. VAIDYA, Poona. 


Freshly emerged imagines of Papilio demoleus, kept in a large cage devoid 
of any coloured object apart from those specially provided for the experiments, 
were offered artificial coloured flowers prepared from the standardized Ostwald 
series. On the coloured flowers, the inexperienced unfed butterflies showed a 
charcteristic feeding response : they approached the artificial flower in flight landed 
on it and unrolled their tongues with which they performed probing and ‘sucking 
movements on the paper. The results clearly show that Papilio demoleus, in the 
feeding state, is mainly attracted to the blue and purple colours while the yellow, 
yellowish green, green and blue-green colours are completely neglected. Thus 
they have provided another proof that certain insects, contrary to Forel’s assump- 
tion (1910), show not only acquired but also inborn preferences for colours. ‘This 
result is also of interest from the point of view of comparative Sistas. It is 
known that primitive insects often prefer yellow colours while the more evolved 
ones prefer blue, violet and purple in the state of fens 
tive butterflies like some Nymphalids, flower- 
prefer yellow to all other colours, 
the blue, violet and purple colours, 


‘ate ng. Comparatively primi- 
c visiting Diptera, Aphides and Aleurodes 
while ouly the Pierids and Papilionids prefer 
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54, Dermestes maculatus Degeer as a pest of shoe industry. 
P. SEN, Calcutta. 


The insect Dermestes maculatus has been known as a pest of leather, skin ete. 
The present paper records an instance of heavy damage to the wooden cases meant 
for despatching shoes. The nature and extent of the damage, as also metliods of 
control have been discussed. 


55. Effect of Post-treatment Temperature on Insect Resistance to Insecticidal sprays. 


S. PRADHAN and P. V. RANGARAO, New Delhi. 


In an earlier publication by one of us an effort was made to show that in the 
study of the effect of temperature on insects’ mortality due to insecticides the 
factor of temperature should be differentiated into three components viz., (a) pre- 
treatment temperature, (b) treatment temperature, and (c) post-treatment tempera- 
ture. It was further brought out (i) that the treatment temperature component 
affects such functions as lead to a positive temperature coefficient of insecticidal 
action, (ii) that the post-treatment temperature component affects the inherent 
resistance of the insect and (iii) that the pre-treatment temperature component is 
likely to affect both the sets of functions mentioned above. The differentiation of 
the effects of temperature components (b) and (c) depends in practice on the 
technique of experimentation which has to be specially designed so as to eliminate 
the effect of one or the other component and thus to bring forth the effect of only 
one component. 


Now it is possible to record here for the first time so far as known to us, 
quantitative experimental data showing that the graphical relation between post- 
treatment temperature and what may be called insects’ resistance to insecticides 
is practically the same as that between temperature and other vital activities. In 
the case of DDT emulsions and suspensions and gamma BHC emulsions it has 
been found that there is an essential similarity between the curves connecting the 
value of LC,, and the temperature under which they were obtained and the usual 
curves connecting temperature with other biological activities. In other words the 
resistance increases with the rise of temperature upto a certain degree and then 
decreases with any further rise of temperature. 


It may, however, be pointed out that such curves were not obtained with 
emulsions of chlordane, toxaphene and parathion. The values of LC,, in all these 
three cases decreased with the increase in temperature right from about 14°C to 
40°C. The tentative inference at present is that in these cases it has not been 
Possible with the technique used so far to eliminate the effect of treatment tempera- 
ture component which has kept the effect of post-treatment temperature masked. 


56. Comparative Efficacy of Different insecticidal dusts for the control of Locust 
(Schistocerca gregaria Forsk). 


S. PRADHAN and B. KUMAR, New Delhi. 


cai these investigations, an effort has been made to determine the relative 
ae of some important synthetic organic insecticides to the first stage hoppers 
Ne ane, aldrin, dieldrin, isodrin, endrin, chlordane, parathion), second stage 
eae (lindane, aldrin, isodrin, endrin, chlordane, parathion), third stage hoppers 

ıđane, aldrin), adult males (lindane, dieldrin), and adult females (lindane, aldrin, 


II—39 
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In addition it has been possible to throw some light on some 
ocust toxicology. The results»are summarised below: 
ved to be far more toxic than other insecticides tested, 
Dieldrin proved to be second, but far more toxic than the rest. The relative 
position of aldrin and lindane vis-a-vis each other 1S ‘uncertain, sometimes one 
proves better and sometimes the other. Chlordane, isodrin and endrin have proved 
to be much less toxic than others, chlordane being least toxic and the relative 
positions of isodrin and endrin getting sometimes interchanged. s : 

(ii) No significant difference has been found between the toxicity of lindane 
and gamma BHC (formulation from technical BHC containing all the isomers but 
concentration made according to gamma isomer content). 

(iii) The difference in toxicity of different insecticides has gone on getting 
magnified from lower stages of hoppers to the higher stages of hoppers, those more 
toxic (parathion, dieldrin and aldrin) getting more and more toxic and those less 
toxic (chlordane, isodrin and endrin) getting less and less toxic than lindane. 

(iv) The higher stages of hoppers are more resistant than the lower stages of 
hoppers to all the insecticides tested, but the increase in resistance from first stage 
onwards is not constant when different insecticides are used, the difference in 
relative resistance of different instars being wider in the case of less toxic 
insecticides. 

(v) Adult females are more resistant than the adult males. 


dieldrin, parathion). 
fundamental aspects of | 
(i) Parathion has pro 


(vi) Arachnida 


57. Investigations on the heart and haemolymph of the scorpion, Palamnaeus 
bengalensis, C, Koch. 


M. S. KANUNGO, Cuttack. 


Effects of acetylcholine and histamine on the isolated heart preparations of 
the scorpion were reported in the last session of this Congress. Few more drugs 
have been tested. Adrenaline accelerated and atropine inhibited the heart-beat. 
Both physostigmine and ether were without effect. Electrical stimulation showed 
tetanizability of the heart to some extent. All these experiments confirm the view 
of the author that the heart is of an innervated myogenic nature. Rate of heart- 
beat changed when both the pH and temperature were altered. A total haemocyte 
count of the haemolymph showed 2,100 corpuscles per c.m.m. 
showed no clotting. Addition of potassium oxalate to the haemolymph resulted 
in the precipitation of calcium oxalate, but without clot formation “Most of these 
results show considerable disparity from those of Limulus. : 


The haemolymph 


(vii) Mollusca 


58. Intracellular Digestion in Lamellibranchs, ` 


D. N. KAMAT, N. Wadia College, Poona-t. 


` There has been considerable difference of 
carried out by the digestive diverticula of the la 
or intracellular type. The reason for this diffe 
the evidence was the result of morphologic 
the digestive diverticula of these animals, 


opinion whether protein digestion 
mellibranchs is of the extracellular 
rence of opinion seems to be that 
al, histological and biological studies of 
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In this paper biochemical evidence is presented which is based on the fact that 

the characteristics of the intracellular proteinases are distinct from those of the 
\) extracellular proteinases, viz. the former have their own distinct pH zone of 
Ye activity aud also their own distinct activators and inhibitors. 
j When such work was carried out, it was found that the proteinase from the 
| digestive diverticula of the fresh water mussel, Lamellidens corrianus (Lea), has 
an optimum pH of 6:1, that it is activated by H,S, Sodium cyanide, Cystine and 
Ascorbic acid, and that it is inhibited by TIodoacetic acid, Supric chloride and 
Manganese sulphate. In other words, this enzyme seems to have the characteris- 
tics of an intracellular proteinase like Cathepsin. 

‘hus the evidence presented here tends to indicate that intracellular digestion 
of proteins is being carried out in the cells of the digestive diverticula of the 
lamellibrauches, as illustrated by the mussel, Lamellidens corrianws (Lea). 


59. Relative strength of Digestive gland amylase in some common south Indian 
Gastropods. 


V. R. MEENAKSHI, Annamalainagar. 


The relative strength of the digestive gland amylase of Pila, Melania, Ario- 
phanta, Achatina, Viviparus, Telescopium and Onchidium are studied. It is 
observed that the relative strength of the enzyme is directly related to the food 
and feeding habits of the animal. Pila, which is a pure herbivore has the most 
powerful amylase. The digestive gland amylase of Melania is weaker than that 
of Pila though this animal also is a pure herbivore. This is due to the fact that 
the animal is microphagus and has only small amounts of food to digest at a time. 
Besides there is a crystalline style which yields amylase. Ariophanta, Achatina, 
Viviparus, Telescopium and Onchidiwm are omnivorous and their amylase activity 
is much less than that of Pila. ‘ 


P. I. CHACKO, Madras. 


The pearl fishery off Tuticorin, Gulf of Manaar, lasted from 19-3-1955 to 
14-5-1955. Species fished were mostly Pinctada vulgaris and small proportions of 
P. chemnitzi, P. anomoides and P. margaritifera. Majority were 3-4 years old. 
Banks fished were Thollayiram, Vandaombathu, Saithombathu and Koothadiar pars. 
Thirty-five lakhs of oysters were lifted and a revenue of 1% lakhs rupees realised. 
General attitude of the labour-force to work less and obtain more wages; injuries 
Caused by razor-clams (Pinna), scorpion-fish (Pterosis russelli) and parrot-fish 
(Halichoeres centiquadra); presence of large sharks; and unfavourable conditions 
(rain, strong winds, swells, currents and turbidity) limited the fishing efforts. 
Occurrence of a sand-drift; invasion of oyster-enemies like ray-fish (Rhinoptera 
javanica) and spiny star-fish (Pentaceros linckii) ; rank-growth of weeds (Caulerpa, 
Codium, Halimeda, Halygenia, Hypnea, Padina, Sargassum and Turbinaria) and 
Sponges (Sponginella nigra, Siphonochalina communis, Cliona margaritifera, Sub- 
erites inconstans, Clathria indica and Petrosia testudinaria) destroyed large numbers 
of oysters. Sex-ratio of the population averaged 2 males to 1 female. A sanctuary, 
quarter-mile in area, was created to maintam a breeding reserve. 12000 spats were 
Salvaged from divers’ catches and liberated back. Empty oyster-shells were spread 
Over the banks to serve as clutch to the growing oysters. 


| 

J 
60. The first pearl fishery in Independent India. 
| 


i 
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-(viii) Chaetognatha. 


61. Studies on the Chaetognatha of the Visakhapatnam Coast. \ 


The Chaetognatha of the Lawson’s Bay, Waltair, together with notes on their 
seasonal distribution during the year 1952-1953 and indicator species of this coast, 


Of the 18 species of Chaetognatha collected from the Indian Ocean by the ‘Sea- 
lark’ expedition (Burfield and Harvey, 1926), 12 are to be found in this region. 

They are Sagitta enflata, S. bedoti, S. neglecta, S. regularis, S. hispida, S. 
pulchra, S. robusta, S. bipunctata, S. serratodentata, S. tenuis, Pterosagitta draco 
and Krohnitta pacifica. The sporadic occurence of Sagitta bombayensis is noted. i 
S. enflata and S. bedoti occur in large numbers in these waters during the months | 
of January and February and July-August period. S. enflata and S. neglecta are 
found to be the common forms in the neritic waters off this coast. 

The possibility that S. bedoti is an indicator of the shore waters and S. neglecta 
an indicator of the shelf waters is suggested. Generally speaking it is during the 
period of the northerly current that most of the species recorded from this area 
are found along this coast. Comparative study of the distribution of Sagitta 
enflata along the east and west coast of India appears to indicate a succession of 
peak numbers of this species in relation to time at the different areas of the coast. 
On the cast coast this peak appears to move from north to south, while on the 
west coast the movement is from south to north. 


} 
j 
T. S. SATYANARAYANA RAO, Waltair. | 
| 


yp 


(ix) Fishes and Fisheries. 


62. Some Observations on the Trout Farm and Hatchery at Achhabal, Kashmir. 


| 
| 
SUNDER LAL HORA, Calcutta. | 


Trout farming is a well-established Government enterprise in Kashmir. Three | 
hatcheries and farms for this purpose are run at Achhabal, Harwan and Laribal. 
Of these, the one at Achhabal is the most extensive and provides a great attrac- 
tion to the tourist visiting the Valley. 
During his stay at Achhabal in June 1954 and July 1955, the author made exten- 
sive observations on the working of the Achhabal Trout Farm. 
for the six years 1949-50 to 1954-55 is reviewed from all aspec 
of the diseases and other causes of mortality are discussed 
provided to the trout stock in the E ; 
and Rainbow routs are given. 
and mortality is discussed. 


In conclusion, for the better Management of the Farm and increased production f 
of fish at low cost, it is suggested that sanitation of the Farm should receive early | 
attention. The rational feeding of the fish, both qualitatively and quantitatively 
is considered of the utmost importance. In view of the natural RA of 


trout in the streams of the Valle e ti i ova 
é the practice of st t rit 7 $ 
onan rae Ys I stocking them with eyed ov 


The stock position 
ts and an account 
The nature of food 
s arm and the rate of growth of the Brown 
The suitability of the food in relation to growth 


63. Anaemia causing mortality among Brown Trout at the Achhabal farm Kashmir 
; , 


, 


SUNDER LAL HORA, Calcutta. 


While camping at the Achhal 


al Trout Farm in July i 
was investigated in the case of ae 


ause of talit 
two Brown Trout th e of mortality 


at died on the 27th and 28th 


, 
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of July. Post mortem setae in both cases showed lack of blood in all the 
organs causing acute anaana, The causes of anaemia under hatchery conditions 
are discussed and mortality in the present case has been attributed to insufficiency 
| m of food, defective quality of food and bad method of feeding. Fishes suffering from 
general debility are given no special treatment and have, therefore, little chance of 
| survival in a pond crowded with healthy fish of about the same size. 
i 
| 
| 


64. The Anatomy of the Clasper or Gonopodium of Scoliodon 


sorrakowah 
Cuvier. 


TRILOK MAJUPURIA, Aligarh. 


j, The gonopodia of Scoliodon sorrakowah, a common Indian shark show impor- 
f tant peculiarities useful in taxonomy. ‘The gonopodia of this species are far more 
| advanced in structure. ‘They are scroll like with a closed groove, characteristic of 
Scyllidae. The primitive type of gonopodium is of simple type without any longi- 
tudinal curves having a wide, open groove. The supporting fin rays together with 
basipterygium form the skeleton of the claspers. Anteriorly they are provided 
with a sufficiently long siphon. Radials of the pelvic fin are found to be over- 
lapping the cartilaginous skeleton of the clasper. Bulbous callosities and flattened 
papillae at the distal end are completely lacking. ‘The elongated sac is extended 
up to the pectoral region. Its wall is secretory, muscular and highly vascular. 


Detailed description of the anatomical features of the gonopodium and siphon 
is given in the paper. 


oe 


65. Inter-relationships between standard-length, body-weight, gonad-length and 
gonad-weight of Polydactylus indicus, 


| P. S. KAREKAR, and D. V. BAL, Bombay. 


| The material for this study on inter-relationships between the standard length, 
body-weight, gonad-length, and gonad-weight of Polydactylus indicus is collected 
from the Sassoon and the Princes’ Docks, Bombay, where inshore and offshore fish 
catches are landed respectively. The data regarding the standard-length, body- 
| weight, gonad-length and gonad-weight, on‘ the application of test of homogeneity 
of means for different months, shows significant results. The significant variations 
in the first two factors in both the types of catches are mainly due to purposive 
selection in the offshore fishing and random fishing in the inshore waters. The 
variations in the gonad-length and gonad-weight are due to individual differences 
in the condition of the specimens. 
The mathematical relation between the body-weight and the standard-length 
Nf calculated from the data is W= (0:6873) (L?:°**"), where the weight is in grams and 
the length is in centimeters. ‘The correlation coefficient between these two factors 
y 1S as high as 0:9525 and hence significant. This study also points out that it would 
( be uneconomical to catch fish smaller than 50:0 cms. from the commercial point 
Of view. 
The correlation study between the four factors shows that the total, partial and 
multiple correlation coefficients vary and on the application of t? test of significance, 
the Population appears to be not homogeneous. However, on excluding the extreme 
Values of the correlation coefficients the population turns out to be homogeneous. 


66. Study on maturity and standards of Polydactylus indicus. 


P. S. KAREKAR and D. V. BAL, Bombay. 
The stu 


dy of maturity of P. indicus is based on ovaries from 300 specimens 
Collected at 


Princes’ Docks, Bombay, during the period October 1952 to September 
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ng on the structure of the ovary ju different stages 


. It deals with observatio í 
a ference to measurements of ova diameters and the 


of maturation, with special re 
total number of ova produced by an individual. 

The immature ovary attains maximum weight of nearly 150 gms. in an 
immature fish, measuring 80:0 cms. The maturing ovary noted in Snes measuring 
72:0 to 105:0 cms. in standard length, grows to a large size, varying within a wide 
range of 15:0 to 300:0 gms. in weight. The maturing ova measure from ol to 
0:70 mm. in diameter. The specimens ranging from 72:0 to 105:0 cms. in standard 
length, the ovary appears like a yellow papery bag weighing 300-450:0 gms. The 
transparent mature ova vary in diameter from 0°70 to 0:87 mm. and are accom- 
panied by both the immature and maturing ova. _ After the extrusion of mature 
ova, the spent ovary appears like a bloodshot, wrinkled, collapsed sac containing 
mature ova along with the well advanced maturing ova or a few mature ova with 
the immature ones. 

The study of ova diameter frequency polygons of ovaries in different stages 
of maturity lead to the classification of the ovaries in seven stages corresponding 
to the International Council Scale of maturity. 

On critical examination of the incidence of ovaries in various maturity stages 
in different months, it was found that the different batches of the ova in advanced 
maturity stages, are not sharpely differentiated from one another, thereby indicat- 
ing that the passing of one batch of eggs into the next stage is a continuous 
process and hence spawning is extended over a long period. The state of mature 
ovary and the data on the frequency percentages of stages of maturity in different 
months also corroborate this inference. 


In addition, the multiplicity of modes in the frequency polygons also suggest 
that during the spawning season, three batches of ova mature in succession and 
are extruded one after the other at certain interval of time over a prolonged period. 


The data regarding ova count of about 40 maturing and 10 mature specimens 
shows that the number of eggs spawned in one batch may vary from 2550 to 
4000 per gram sample of the ovary. 


From the data in hand, it may be inferred that the minimum size at maturity 
may roughly be fixed at 80:0 cms. 


67. Quantitative studies on the food of some herbivorous fishes of Uttar Pradesh. 
S. K. MOITRA, Lucknow. 


In order to determine their food habits, the stomach contents of twenty-six 
species of food-fish were qualitatively and quantitatively investigated for a period 
of two consecutive years (1953-1955). The nature of the gut contents reveals that 
the following seven species of food-fish are all herbivorous since the food examined 
consisted mainly of plant organisms. ‘The species are: Labeo rohita (Ham.), 
Labeo gonium (Ham.), Labeo calbasu (Ham.), Labeo bata (Ham.), Cirrhina mrigala 
(Ham.), Cirrhina reba (Ham.), and Amblypharyngodon mola (Ham.) The plant 
organisms identifed in the food are desmids (Closterium sp COS Sp-), 
diatoms (Cyclotella sp., Nitzchia Sp., Synedra sp.), algae (Vawter sp., Gonium SP. 
Phacus SP- Eudorina sp., Pandorina Sp., Anabaena sp., Nostoc Sp. Oseillitoria SP.» 
Rivularia Sp., Microcystis sp., Spirogyra sp., Ulothrix Sp., and ROE sp-)» 
and higher aquatic plants (Hydrilla sp., Salvinia Sp., Vallisnaria sp.). 

Quantitative estimation of the gut contents indicate that the volume of food 
consumed by the fishes in the different months of the year v i 


aries a is t ighest 
by volume and dry weight from July to October. ies and is the highes 
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68. Quantitative studies on the food of some omnivorous fishes of Uttar Pradesh. 


5. K. MOITRA, Lucknow. 


Qualitative and quantitative investigations were made on the gut contents of 
twenty-six species of food-fish obtained from local fresh water bodies during the 
period July 1953 to July 1955. From the analysis of the gut contents it is concluded 
that the following six species of food-fish are omnivorous feeders since they show 
equal preference for both the plant and animal organisms, depending on the avail- 
ability of the food organisms in the environment. The species are: Catla catla 
(Ham.), Puntius sarana (Ham.), Puntius sophore (C. & V.), Rohtee cotio (Ham.), 
Gadusia chapra (Ham.), and Ailia coila (Ham.). The food organisms recovered 
from the gut contents are desmids, diatoms, algae, higher aquatic plants, crus- 
taceans and their larvae, insects and their larvae, and molluscs. 


Quantitative estimations show no marked variation in the volume of the food 
consumed by the fishes throughout the year. The feeding habits of these fishes 
indicate a shift to plant food when animal food reaches the low level of its annual 
cycle and vice versa. 


69. Quantitative studies on the food of some carnivorous fishes of Uttar Pradesh. 
S. K. MOITRA, Lucknow. 


The stomach contents of twenty-six species of food-fishes obtained locally 
during the period 1953-1955 were qualitatively and quantitatively examined in order 
to ascertain their food habits. ‘The following thirteen species of food-fishes were 
found to be carnivorous since they feed mainly on rotifers, crustaceans, insects and 
their larvae, fish and fish-scales. Thé species are: Callichrous pabda Ham., Mystus 
seenghala (Sykes), Mystus vittatus (Bloch), Mystus cavasius (Ham.), Notopterus 
chitala (Ham.), Oxygaster bacaila (Ham.), Mastacembelus armatus (Lacep.), 
Xenentodon cancilla (Ham.), Wallago attu (Bl. & Schn.), Glossogobius giuris 
(Ham.), Ophicephalus striatus (Bloch), Ambassis nama (Ham.), and Ambassis ranga 
(Ham.). = 


Quantitative estimations of the gut contents indicate that the volume of food 


consumed by these fishes varies during the different months of the year and is the 
maximum by volume and dry weight from September to December. 


70. The surface-, mid-, and bottom-feeding fishes of Uttar Pradesh. 
S. M. DAS and S. K. MOITRA, Lucknow. 


By a careful examination for over two years of the stomach contents of adult 
fishes of U.P. it was possible to decide which of the fishes were surface-feeders, 
Which mid-feeders and which bottom feeders. ‘This was confirmed by plankton and 
bottom fauna studies under the guidance of the senior author. 


The food of the surface feeders consists mainly of plankton algae, rotifers, 
Plankton crustaceans and their larvae, insects and their larvae. The fishes belong- 
Ing to this group and containing both omnivorous and carnivorous forms are: 
Gadusia chapra (Ham.), Ailia coila (Ham.), Catla catla (Ham.), Ambassis nama 
(Ham.), Ambassis ranga (Ham.), Glossogobius giuris (Hm.), Callichrous pabda 
(Ham.), and Oxygaster bacaila (Ham.). 


The food of the mid-feeders consists of algae, aquatic plants, adult crustaceans, 


insects, fish and fish scales and mud and sand, The fishes belonging to this group, 
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both herbivorous and carnivorous forms, are Labeo rohita (Ham.), Labeo bata i 
| Ham.) Amblypharyngodon mola (Ham.), Mystus seenghala (Sykes), Mystus vit- | 
tatus (Bloch), Mystus cavasius (Ham.), Mastacembelus armatus (Lacep.), Wallago \ 


attu (Bl. & Schn.), and Xenentodon cancilla (Ham.). i 

The food of the bottom feeders consists of decomposed aquatic plants, bryo- | 
zoans, molluscs, fish, fish scales, saud and mud. Sometimes crustaceans and 
insects are also present. The fishes belonging to this group and containing herbi- | 
vorous, omnivorous and carnivorous forms are : Cirrhina mrigala (Ham.), Cirrhina | 
reba (Ham.), Labeo calbasu (Ham.), Puntius sarana (Ham.), Puntius sopħore C. j 
& V.), Rohtee cotio (Ham.), Clarias batrachus (Linn.), Heteropneustes fossilis i 
(Bloch), Ophicephalus striatws (Bloch). 


: ; 
71. The scope of fisheries in the Bay of Bengal. 
fk P. N. GANAPATI and T. S. SATYANARAYAN RAO, Waltair. 


It is a well known fact that the fisheries on the east coast of India are meagre 
when compared to the west coast. An analysis of the material collected during 
the 32 oceanographical cruises conducted by the Andhra University during the years 
1952-1955, has brought to light certain important hydrographical and biological 
H features of the Bay of Bengal. They are discussed in the paper. 


It may be stated that the great fluctuations in the salinity and temperature 
structure which take place in the coastal waters, the presence of high silicates and f 
less of other nutrient salts and the high turbidity encountered in the coastal waters 
during certain parts of the year are probably responsible for the meagre fisheries 
in the coastal waters of the Bay. 


It is likely that the profitable fishery grounds are situated more offshore and 
at greater depths and deep sea exploitation is to be recommended in the waters 
of the Bay of Bengal. 


72. Hydrobiology and fisheries of the Corteliar estuary, Ennur, near Madras, 
in 1954-55. 


P. I. CHACKO, Madras. 


Air and surface-water temperature showed identical trends with maxima (96°F 
and 94°F) in May and minima (74°F and 75°F) in January. Rainfall of 40 inches 
was spread from June to January when the estuary-water was characterised by 
high turbidity and low specific gravity. Salinity was high both at surface (30:8—31:0 
P-P. mille) and bottom (1:0—32-1 p.p. mille) in June and July, and was low (1-8—1:9 
p-p. mille) in December. Marine diatoms (Coscinodiscus, Rhizosolenia, Nitzschia, f 
Chaetoceros, Biddulphia, Thalassiothrix and Asterionella) were ennei in | 
April, May and from September to March. Copepods and their nauplii were abun- | 
dant from June to August. These micro-crustaceans appear to thrive best in this 
estuary when the salinity is high. To the contrary diatoms swarm when the sali- 

f 
) 


pee E the year except in December when 
es were howe j y 

Mullets (Mugil oeur, M. oligolepis, M. arsia and M. a ave 
but white-bait (Anchoviella indica) and prawns were abund oe fe 
November tespectively. Other species were Gerres filame 
chacunda, Therapon jarbua, Lutjanus quinquelinearis, Platycephalus insidiator. 
Sillago sihama, Chrysophrys datnia, Etroplus suratensis, Leiognathu i 
fasciata, Chanos chanos, Elops saurus and Sciaena albida, 


nity is low. The fishery was steady 
adverse conditions prevailed. Catch 


ant in September and 
ntosus, Anodontostoma \ 


s ruconius, L. 
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| 73. Food and feeding habits of fishes of the pearl-bank, Thollayiram Par, in the 
| Gulf of Mannar. 


E P. I. CHACKO, Madras. 


| The trigger-fish, Abalistes stellaris feeds mostly on crabs (Doclea, Pinnoteres 
| and Porocellana), stomatopods (Gonodactylus) and small fishes (Petrocirtes bre- 
viceps, Allicus bilineatus and Percis pulchella). Foraminifers (Heterostegina), 
medusoids, corals (Solenocaulon, Dendronephthya and Spongodes), broken shells 
of bivalves (Modiola barbatus, Cardium pulchrum and Pinctada vulgaris) and gas- 
tropods (Natica and Cyprea), scaphopods (Dentalium oclogonum), tests and spines 
{ of echinoids (Salmacis, Temnopleurus and Echinocardiwm), nullipores (Lithphyllum 
pA and Lithothamnion) and weeds (Codium, Caulerpa, Halimeda, Sargassum and 
Turbinaria) are frequently met with in its stomach. In the sea-bream Scolopsis 
bimaculatus, isopods (Rocinela and Cilicaea), bivalve and gastropod shells and fish- 
remains are more frequent than other items like forminifers, medusoids and algal- 
bits. The rock-perches, Cephalopholis miniatus and Epinephelus undulosus con- 
sume more Of prawns and crabs (Penaeus, Periclimenes, Alpheus, Gonodactylus 
and Doclea) than shell-grit and fishes. Bits of pearl oyster shells were seen only 
in three specimens of the trigger-fish. It is more probable that the fishes on the 
bank perform a useful function in feeding on encrusting organisms. However, more 
work on the part played by these fishes, especially rays, in the economy of pearl- 
fisheries has to be pursued. 


74. Age and length composition of the catches of the mackereal, Rastrelliger 
kanagurta, off the Calicut coast in 1954-55. 


P. I. CHACKO and M. J MATHEW, Madras. 


Shoaling of 0 year-group (6 cm.) commenced in June. In July fish were 
11-14 cm., 8 per cent being 1 year old. In August 1, 2 and 3 year-classes 
(16-23 cm.) were 47, 34 and 19 per cent. In September 75 per cent were 2 year-old 
ones. In October fresh recruitment of 0 year-group (54 per cent) occurred. In 
November, peak of fishery, 1 and 2 year-classes were equal, but in December 1, 2, 
3 and 4 year-old fish were present in 15, 40, 35 and 10 per cent. In January 82 
per cent were 2 year-ones and the rest 3 and 4 years. In February there was 
another recruitment of 0 year individuals (21 per cent). In March 2, 3 and 4 year- 
ones were present in 30, 65 and 5 per cent. Appearance of 0 year-group as late as 
October and February with good percentage of 1-3 year-ones indicated that matu- 
Noy ration in Indian mackerel is intermittent and spawning protracted. Mackerels feed 
on whatever plankton is available in inshore waters though more of copepods and 
700-planktons are taken by adit fish. Food of immature fish is mostly diatoms. 
Prichodesmium is consumed in February and March. 


75. a rosramme of oil-sardine research in Madras State Fisheries Department in 
954-55. 


P. I. CHACKO and M. J. MATHEW, Madras. 


1 


Eee lakhs maunds of Sardinella longiceps were landed along the west coast. 
eas cs Catches were of 14-15 cm. size-groups in April, 15-16 em. in May, 16-17 
sh a une, 16-18 cm. in July and 17-19 cm. in August. Fully mature and spent 

Ccurred in these months. Testis and ovary averaged 14 and 10 per cent of 


uo 
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In September there was recruitment of new broods (5-8 cm.) 


d contribute to commercial catches till the end of 
the year. Their size progressed to 9-11 cm. in October, 11-14 cm, in November, 
12-15 in December and January, and 13-16 cm. 11 February and March. Feed of 
mature and gravid fish averaged 1:0 cc. and consisted of diatoms, copepods and 
cladocerans. Rate of feed of baby-sardines (5-8 sm.) was 02 c.c. with diatoms, 
copepods and dinoflagellates. Though zooplankters are generally favoured by 
larger sardines,, the composition of the food depends on the nature of the plankton 
of the inshore waters. Trichodesmium is consumed in fair quantities in February 


and March. | 
{ 


total weight of fish. 
and these continued to grow an 


eee 


76. On the observation of the existing system of fry-trade in Dhulian, 


B. N. MITRA, Chandernagore. 


Dhulian of Murshidabad district, situated 174 miles away from Howrah Station, 
is regarded as one of the important places where fry-trade exists. In order to 
get a clear and systematic information regarding the existing system of fry-trade, 
this area was surveyed by the author during recent years before the last devasta- 
tion caused by the river Padma. Though this area was previously surveyed, very 
scanty informations were available. During the present survey, a thorough investi- 
gation was made with a view to record the following observations :— 


(i) the time of collection, 

(ii) the nature of fry present, 

(iii) the type of net used, 

(iv) the zone of collection, 

(v) the class of catchers, ‘“‘Beparies” and ‘‘Paikars’’, 
(vi 
(vii 


the method of collection, and 
the system of fry-trade, 


) 
) 


(x) Amphibia. 


77. A unique case of an unflexed heart in Rana tigrina Daud (Male). 
R. P. SETHI, Agra. © 


In this paper, an abnormality of the heart in Rana tigrina Daud has been 
described. The heart appears as an elongated structure with its various chambers 
lying one behind the other. The sinus venosus occupies the normal position in the 
mid-ventral line, but lies posterior to the atria, unlike the normal heart, where 
it is placed dorsal to the latter structures. The atrial part is a abl enlarged 
and extends antero-laterally towards the left ramus of the lower Jaw Te ventricle 
lies anterior instead of posterior, to the atria with its broad base adn the latter, 
while the narrow apex is directed forwards instead of backwards ea extends 
up to the middle of the left mandible. Internally the heart BRERA the usual 
structures except that the interatrial septum is oblique antero-posteriorly, its disposi- 
tion being such so as to establish communication between the Seat and 
the right atrium only. The heart is surrounded by a very well develo ed pari- 
cardium about twice its normal length which throws light on the an of 
oa of PE D mity: cardiac tube. The present abnormality is d as due 

the persistan ardi cates i 
A i r a pec) i The vascular abnormalities appear irrespe¢- 
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78. On the mechanism of respiration in Rana tigrina Daud., with a note on its 
respiratory muscles, 


i 
t 


S. M. DAS and V. K. SRIVASTAVA, Lucknow. 


Conflicting views regarding the exact mechanism of the buccal and lung respira- 
tion have been held in the past, in the Indian bull-frog, Rana tigrina Daud. The 
range of oscillatory movements of the pharynx and the role of various muscles 
in the act of buccopharyngeal respiration, have not been completely understood. 
The present contribution contains the results of our observations on the various 
respiratory muscles and the different respiratory movements, in Rana tigrina. To 
our knowledge this the first time that the respiratory rate of R. tigrina as well 
as the rate of narial movements have been recorded. We have established a definite 
ratio between the buecal and lung respiratory rates. This ratio is usually constant. 
The statement usually made in most books, e.g. Grove and Newell that lung 
respiration is not taken recourse to by the frog, unless there is acute lack of 
Oxygen is entirely misleading and goes against the established facts, 


ces ep 


re 


~ 


(xi) Reptilia 
79. The Osteology of Uromastix hardwikii (Gray). 


BHUPINDER NATH SUD and KRISHAN LAL KHERA, Hoshiarpur, 


The present study concerns the osteology of Uromastix. hardwikii (Gray). There 
are eight cervical, sixteen dorsal, two sacrals and twenty four to thirty caudal 
vertebrae. They are all procvelous. ‘here are no ribs with the anterior four 
cervical vertebrae, while the posterior four bear ribs. The intercentra or hypapo- 
physes are present in the first six cervical vertebrae and they are also represented 
in the caudal region, except the first three caudals by chevron bones. In the fore- 
limb the carpus is composed of nine carpals and the digital formula of the hand 
is: 2, 3, 4, 5, 3. In the hindlimb the tarsus has got only three bones and the 
digital formula of the foot is: 2, 3, 4, 5, 4. 


In the skull the parietal foramen is situated in the parietal region, not in the 
fronto-parietal suture, ‘The post-frontals, the supra-orbitals and the lacrymals are 
wanting. The processus nasalis does not reach the frontal. The prevomers and 
the pterygoids are separated from each other only by a small part of the palatines. 

he alisphenoid, the presphenoid and the orbito-sphenoid are absent, but the 
Parasphenoid is represented by a narrow rostrum which projects inwards. The 
lower jaw has all the six bones on each ramus. : 


(xii) Aves. 


80. The heart and its conducting system in the common Indian Fowl, Gallus 
domesticus. 


RAVI PRAKASH, Bhopal. 


et heart of Gallus domesticus has been stydied with special reference to the 
Direi. gpiducting tissue. Sinuatrial node, atrioventricular node, atrioventicular 
cance Purkinje fibres are present in the heart of this bird for initiating and 
ie ee i the rhythmic impulses for the contraction of cardiac musculature. 

Position of sinus venosus in Gallus presents interesting transitional stages 


in th ; ; ; 4 
1¢ formation of the mamalian S.A. node in relation with and consequent to 
t 
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the reduction of sinus vensus. An invagination in the right wall of the chamber 
has been observed which marks the beginning of a process by which it is ulti- 
mately lost in many birds aud mammals. A short muscular ridge is peseme just 
above the sinuatrial orifice on the right side of the sinuatrial canal. It’s disposi- 
tion indicates that the two precavals and the postcaval veins not only open 
separately but also directly into the right atrium. In this respect the heart of 
this bird approaches that of other birds and mammals where the sinus venosus 
is absent and the three caval veins open separately and directly into the right 
atrium. It is suggested that the cardiac stimulus initiated at the eriustual node 
travels along set routes from one chamber of the heart to the other. The probable 
path which the cardiac impulses may follow from the S.A. node to the A.V. 
node has been described. It has also been pointed out that the Purkinje fibres 
are important constituents of the impulse conducting system. 


(xiii) Mammalia. 


81. On the Male Urogenerative Organs of a local Bat, Taphozous kachhensis 
kachhensis Dobson, (Family Emballonuridae) . 


S. C. GARG, Delhi. 


The kidneys are large and ureters open into the urinary bladder at its dorso- 
cranial end. The urinary bladder is small and is highly muscular. ‘he urethra 
could be distinguished into three portions, the prostatic, membranous, and 
cavernous. The prostatic portion is very well demarcated from the long 
membranous part of the urethra. 

The testes are abdominal, a feature primitive among placental mammals, 
and they migrate only temporarily, during the breeding season, to the posterior 
half of the abdominal cavity and never descend in the scrotal sacs. At the 
anterior end of each testis is a cap-like mass, the caput epididymis, formed by 
the close coiling of a single narrow tube. From this continues back a thin tubular 
band which enlarges at the caudal end of each testis to form a U-shaped mildly 
coiled tubular mass, the cauda epididymis. From the tail end of each cauda 
epididymis arises the vas deferens which dilates into an ampulla where it enters 
the seminal vesicle. Arising from the seminal vesicles are the ejaculatory ducts 
ve A Pe. Bene ya of ere urethra by slit-like apertures just in 

> -he prostate gland situated at the place of com- 
mencement of urethra, resolves internally into numerous duct-like lobules which 
open independently into the prostatic urethra, 
long ducts which open into the urethra just at 
portion passes into the cavernous portion. 
accessory corpora cavernosa are absent, 
caudally. 


A pair of Cowper’s glands have 
a point where the membranous 
An os-penis is present and the 
The penis is pendent and is directed 


(xiv) Embryology 


. e 
82. Some observation on the foetal membrane 


niger, s of the Indian Civet—Paradoxurus 


M. A. MOGHE, Poona. 


Strahl (1905) described the placenta of Viverra civetta (sub-family Viverrinae, 
family Viverridae) which is the only record of the foetal membrances of 
a member of this family. It is not an exhaustive paper and no mention is made 
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in it of the condition of haematoma. No record on the foetal membrances of 
Paradoruxinae is available. The observations recorded in this paper are, there- 
fore, of interest. The amnion is non-vascular except where it is adherent to the 
inner wall of the allantoic vesicle. The allantoic vesicle is large. Yolk-sac is 
a shrivelled bag on the mesonietrial side. The placenta is zonary and endothelio- 
chorial as in Carnivora (though it is double-disc shaped in Mustelidae and is a 
single disc in Ursidae). The haematoma. in Carnivora are variable and in 
Paradoxurus niger, they are absent. The zonary placenta shows a distinct gap 
on the anti-mesometrial side. In view of the strong resemblance of this placenta 
with that of Procyon, the two lines of evolution of the Carnivora, one including 
the Procyon and the other to include Vicerridae suggested by Rau (1925) seem 
to need revision. 


(xv) Cytology. 


83. On the multiple sex chromosome mechanism in lygaeid, Oxycarenus hyalini- 
pennis (Costa). 


P. S. MENON, Delhi. 


The paper deals with the chromosome behaviour in Oxycarenus hyalinipennis 
indicating the presence of a multiple sex chromosomes mechanism of the X, X, 
Y type. This forms the first recorded instance of such a mechanism for the 
subfamily Oxycareninae to which this species belongs. ‘Iwo sets of diploid 
complements showing seventeen and nineteen chromosomes respectively have been 
observed. The resting stages of tlie spermatogonial cells show three distinct and 
small heteropycnotic bodies which probably represent the sex-chromosomes. ‘The 
complement of seventeen chromosomes is seen to be constituted of six large, 
eight medium and three small elements. In the cells showing nineteen chromo- 
somes, besides the seventeen elements stated, two m-chromosomes are observed. 
Moreover, it has been observd that m-chromosomes are found only in the cells 
of some individuals but not in all. These facts combined with their coupling 
behaviour as observed in the diplotene and diakinesis stages, show that m-chromo- 
somes” have not become stabilized as members of the regular karyotype and 
exemplify a unique instance where the m-chromosomes may be supposed to behave 
like the supernumerary chromosomes observed in various other insect populations. 


84. Observations on the mitochondria of protozoan parasites of man. 


P. C. SEN GUPTA and H. N. RAY, Calcutta. 


Mitochondria could be demonstrated in the cytoplasm of protozoan parasites 
of man, viz., the amoebae, the haemoflagellates, the intestinal flagellates, the 
malarial Parasites, and the ciliate Balantidium coli, by supravital staining with 
Janus Steen B (J.G.-B). ‘The mitochondria vary in shape from minute granules 
to small rod shaped structures and their size varies according to the size of the 
Parasites, Application of cytochemical methods show that the mitochondria 
contain simple protein, ribonucleic acid and lipoids and the enzyme alkaline 
Phosphatase could be detected in the mitochondria of some of the parasites. 

Specific differential staining of mitochondria by J.G.-B is regarded as due to 
a aose nce of cytochrome oxidase—cytochrome ¢ system in them, Progressive 
ae 5e of J.G.-B first to a purple dye leuco-J.G.-B, then to pink diethyl saffranine 
“flea pally, to the colourless leucosaffranine, was observed in the mitochondria of 

Ost all the parasites studied. ‘his is due to lactic dehydrogenase and glucose 
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e systems; reduced flavoprotein is the immediate reactant 
duction and therefore any diphosphopyridine nucleotide- 
f carrying out this reduction (Cooperstein y 


; dehydrogenase enzym 
13 which carries out this re 
i flavoprotein system should be capable o. 


and Lazarow, 1953). ; ar i ' 
Recently cytochrome oxidase, flavoprotein and succinic dehydrogenase have | 


been demonstrated in certain protozoan parasites of man by newer cytochemical 
methods (Guha, Ray, Mukherjee and Sen Gupta, 1955). 

It may be concluded that mitochondria of parasitic protozoa contain enzyme | 
systems that are of importance in Embden-Meyerhof sequence of anaerobic sugar i 
utilisation as well as in reactions of Krebs’ tricarboxylic cycle. | 


85. On the Origin and Morphology of the Golgi Elements in the Male Germ 
Cells of Ticks as revealed by the Phase-Contrast Microscopy. 


G. P. SHARMA, B. L. GUPTA and R. N. CHOPRA, Hoshiarpur. | 


By the use of a phase-contrast microscope on the fresh testicular material 
of three species of ticks it has been possible to throw considerable light on the 
morphology of the Golgi elements and their origin from mitochondria, 

It has been observed that the cytoplasm of the earliest primordial germ cell 
does not reveal any granulation whatsoever, but, as the cell grows, some very 
fine granules can be clearly made out in it, which are the mitochondria. In the 
subsequent stages they align themselves linearly to form mouiliform threads which 
become quite smooth in the spermatogonia. A small dark granule can, however, 
be still clearly distinguished at each end of the individual filament. 

In the cytoplasm of the spermatogonia can also be identified some other dark 
granules which seem to arise by the breaking of an individual mitochondrial fila- 
ment as a whole or simpiy by the disassociation of its tip granules. Gradually 
these dark granules also align themselves linearly to form short and smooth rods 
which are the precursors of the duplex Golgi elements of the later stages. The 


details about the actual formation of the Golgi elements from these rods are given 
in the paper. 


86. A Study of the Cytoplasmic Inclusions in the Male Germ Cells of the Fresh- 
water Turtle, Lissemys punctata punctata (Bonnaterre) 


BHUPINDRA NATH SUD, Hoshiarpur. 


The present investigation comprises the study of the cytoplasmic inclusions 
during the spermatogeneis of the freshwater turtle, Lissemys punctata punctata 


(Bonnaterre). Phase-contrast microscop 
y has been employed for tt tudy of 
vitally stained and unstained living material, ot en samen 


The Golgi material show three distinct 
genesis. To begin with it is in the form of 


later on develop, in their association, chromophobic vacuoles with acidic and 
watery contents (vacuome of Parat). ‘The lipidal granules are seen adhering to 
the periphery of the chromophobie vacuoles. The chromophobic vacuoles grow 
and coalesce and simultaneously with this the lipidal granules associated with 
these vacuoles disappear and the Golgi material is represented b iron hobic 
vacuoles alone. Ultimately a single completely hyaline aaa with Bee 
consistency is formed. This is the pro-acrosome which js bodily converted into 
the acrosome and the acrosomal remnants are completely abse 4 

The entire mitochondria form the sheath of ¢ i 
granular centriole gives off the axial filament a 


phases of growth during spermato- 
chromophilic, lipidal granules which 


he middle-piece. The proximal 
nd also buds off a ring-shaped 
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distal centriole. The manchette together with the plasma membrane of that region 
forms the lateral boundaries of the middie-piece. ‘The enigmatic chromatoid body 
appears and disappears without any apparent function. 


87. Studies on the Zona Radiata in the Oocytes of Triacanthus brevirostris. 
H. S. CHAUDHURY, Naini ‘Tal. 


This paper deals with formation and the structure of the zona radiata in the 
developing intraovarian eggs of the Teleostean fish, Triacanthus brevirostris. It 
has been observed that the zona makes its first appearance as a homogeneous 
finely granular layer, between the vitelline membrane and the follicular epithelium 
around the young oocytes. In this homogeneous layer—the zona pellucida, are 
formed a number of closely set fine radial lines converting it into a radially striated 
layer—the zona radiata. In the canalicular spaces between the striations of the 
zona run fine protoplasmic fibres of the follicular cells and the ooplasmic fibrillar 
layer. The two sets of fibres consequently differentiate the zona radiata into two 
concentric zones, a zona radiata externa and a zona radiata interna. It has also 
been shown that the fully formed zona in Triacanthus is partly follicular and 
partly ooplasmic in origin. 


88. Spermatogenesis in the termite king Odontotermes redemanni (Wasmann). 


D. MUKERJI and BARUNDEB BANERJEE, Calcutta. 


Spermatogonial cells, on the terminal zone of the testis are characterised by 
the presence of deeply stained plasmosome and faintly stained pro-chromosomes 
within the nucleus. In the prophase the nucleolus is very understained. Chromo- 
somes in the metaphase appear as deeply stained bodies, arranged on the equatorial 
plate of the spindle. The bivalents on the primary spermatocyte metaphase are 
also visible clearly. 

In Anaphase I chromosomes seggregate regularly at the opposite poles, but 
daughter halves are enclosed within the same cytoplasm. Interkinensis is absent 
and the daughter halves divide directly once more. The result is that the four 
Spermatides develop as four nuclei within the same cytoplasmic mass. Sperms 
are also peculiar in that they lack tail and the nucleus is rounded in structure. 


G 


89. A pleitropic gene acting as a rate controlling factor for the ear pigmentation 
of the Syrian golden hamster (Mesocricetus auratus). 


ALEXANDER WOLSKY and C. MARY JOHN, Fordham University in New York. 


The fur of the normal (“wild”) Syrian hamster is dark golden brown on the 
back and sides with pronounced dark brown markings on the side of the face, 
and white on the belly. The skin under the fur is pigmented in the regions 
Where the fur is colored and colorless where the fur is white. The skin of the 
Sar 18 heavily loaded with black pigment and sparsely covered with greyish hair. 
The “albino” type has white fur and colorless skin all over the body, except 
a the ears, where the skin is as heavily pigmented as in the “wild”? type. 
Observations were made concerning the time at which these characters first 
oe The newborn specimens of both types are without hair cover and their 
a unpigmented. In the “wild? type the pigment in the skin of the body 
oan ts two to three days after birth and this time coincides with the beginning 

a groth, The hair on the back and sides is at first pale grey and attains the 
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he adults on the tenth to eleventh day. The ear pig- 
fifth day and is completed in about four days. In the 
“albino” type both the hair cover and the skin of the body remain ae ena 
throughout life. The ears also remain unpigmented ane tonger diea an the 
«wild? type. One month after birth, pigment appears on the ears, ls the rate 
of its formation is much slower than in the “wild” specimens. In three months 
old “albinos” (which are sexually mature) the ear is not yet fully pigmented and 
can still be distinguished from the wild type ear. In about six months the 
difference disappears. Heterozygotes, phenotypically “wild” but carrying the 
“albino” gene, cannot be distinguished in the rate of ear pigment formation from 
the “wild? homozygotes. It is inferred from these findings that the pigment 
formation on the ear of the Syrian hamster is controlled by another biochemical 
mechanism than the pigmentation (skin and hair) of the remainder of the body. 
The “albino” gene completely blocks the pigmentation of the body but only 
delays that of the ear. The gene is thus pleitropic, that is it has at least two 


golden brown color of t 
mentation starts on the 


different effects, concerning pigmentation. One effect (on body pigment) has the . 


character of an “‘all-or-nothing”’ reaction, the other (on ear pigment) of a rate 
controlling mechanism. Further studies are proposed to elucidate the biochemical 
basis of this phenomenon. 


90. Cell population in relation to differentiation and organisation. 
SIVATOSH MOOKERJEE, Calcutta. 


The question of cell population in relation to differentiation and organisation 
is wide and still open. Idea of constancy of cell population in a morphogenetic 
pattern within a certain limit of variation, will largely be a speculative index, 
though the modern trends in morphogenetic hypotheses assume qualitative- 
quantitative nature of developmental interactions. Recently results have been 
obtained in the Zoology Dept., Presidency College, Calcutta, to show neural 
differentiation in ionised chick embryo can take place with less number of cell- 
co-operation. A degree of neuralised structures now available for cell-population 
study show the fewness of the developing cells which becomes a characteristic 
of radiated embryo. 

There are some other parallel evidence to show the capacity of differentiation 
inherent in the individual cell. The isolated, chorda cells separated from the early 
stage gastrulae and cultivated in vitro, are capable of becoming polygonal and 
vacuolated,—a characteristic of the normal notochord tissue. l 

Evidence is at hand to argue “that differentiation is possible within a certain 
range without having the normal requisite of embryonic cells. This shows about 
the certain amount of autonomous morphogenetics of the embryonic cells. 


However, this autonomic process may not necessarily be related to perfect 
organisation of the embryo. 


91. Process of vacuolisation in Notochord cells. 
SIVATOSH MOOKERJEE, Calcutta. 


The presence and the behaviour of the notochord cells in the vertebrata embryo 
are an enigma to the embryologists. The appearance of chorda cells though has 
been shown to, be related to the primary induction, the causes and the process 
of their yacuolisation are still unknown, An investigation has been undertaken 
to study the process of vacuolisation in chorda cells. Presumptive chorda cells 
from amphibian gastrulae in culture as well as in transplantation are capable 
of undergoing a process of yacuolisation and differentiation, 
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Before the process of vacuolisation the notochordal cells show rich cytoplasmic 
basophilic concentrations. The alkaline phosphatase shows positive reaction in 
the cytoplasm and in the nucleus. The nuclii are Feulgen positive. With the 
initiation of the vacuolisation, cells enlarge in their relative size. ‘The areas of 
vacuole formation become negatively charged for basophilia as well as for alkaline 
phosphatase. Gradually the greater area of the cytoplasm becomes more negative 
to these reactions. In perfectly vacuolated chorda cells, scanty amount of cyto- 
plasm is found at the periphery of the enlarged cell wall. The nucleus continues 
to be Feulgen positive. The greater area of the cell cytoplasm shows no reaction 
for the basophilia and the alkaline phosphatase. 


92. Phase-contrast study of the dissociated cells in Hydra. 
SIVATOSH MOOKERJEE and SOMES SANYAL, Calcutta. 


The technique of isolation of cells invariably renders excellent opportunity 
to study their physiological behaviour in vitro. The cell-constellation of living 
Hydra has been dissociated by cover-slip-pressure and continued observations 
under phase contrast have been made. 

Majority of the dissociated cells of Hydra round up almost immediately after 
separation. ‘There is an array of cell-size—large, small and mediate. Endoderm 
cells are large while the ectoderm cells are more of the smaller size. Interstitial 
cells are the smallest in appearance. The nucleus in the living state appears as 
a whitish area in the cytoplasm. The nuclear area often seems to be moving 
with the churning movements of the cytoplasm. Cytoplasm contains innumer- 
able granules of’ various shape and size. For the endoderm cells, grannulation 
seems to be maximum. Cells often show amoeboid movements. The cytoplasmic 
granules have been noticed to pass out of the cell-membrane. The isolated cnido- 
blast cells are at the various phases of their nematocyst discharge. The cell wall 
of the nematocysts maintain their shape and do not round up like endoderm and 
ectoderm cells after isolation. 


93. Cytochemistry of the cell-types in Hydra. 
SOMES SANYAL and SIVATOSH MOOKERJEE, Calcutta. 


The cytochemical landscape of the different cell-types in Hydra is interesting 
from the point of view of cell metabolism. Ectoderm and endoderm cells often 
present contrasting degree of localisation reaction for different substances. D.N.A. 
content for the cells of the ectoderm is of a higher order than the corresponding 
Picture of the same reaction in endoderm cells. The alkaline phosphatase 
localisation presents the reverse picture as endoderm cells are invariably rich in 
Phosphatase enzyne than that of the ectoderm cells. The mucoprotein content 
of the cells shows that ectoderm cells are more reactive and endoderm cells are 
less positive. The cytochemical reaction of glycogen is still peculiar. Endoderm 
Cells are more positive than ectoderm cells. R.N.A. content of both the layer 
does not present any marked difference which is uniformly positive in them. 

The implication of the cytochemical difference and functional metabolism 
of cells of the different layers have been discussed. 


94. Alkaline phosphatase cycle in the formative cells of the vertebral column 
in chick embryo. 


ASOKE BOSE, Calcutta. 


i The reaction of alkaline phosphatase in the formative cells of the vertebral 
column in the chick embryo has been worked out. The mesenchmyal cells show 
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uniformly positive reaction at the early stage of formation. Wie clemens of the 
perichordal tube and the arches are reactive. However, in their peo rochond ia 
stage, cells lose the intra-cellular pliosphatase reactions ami become Dae reactive, 
The alkaline phosphatase reaction return to the elements of the vertebral column 
when the process of calicification and marrow formation in the cells begin. The 
localisation of the reaction is extracellular in nature. ‘The membranous areas of 
the vertebral column, i.e., the fibrous intercentrum, some of the packing cells and 
the interventral regions, exhibit uniform positive reaction from the beginning of 


the development. 


(xvi) Fresh Water and Marine Biology. 


95. An investigation of the pollution of the Vellar estuary by waste waters from 
the South India Starch Products Company Limited at Porto Novo. 


R. SRINIVASAN and K. A. DORAI RAJAH, Bhavanisagar. 


The pollution of the Veller Estuary by the waste waters from the South 
India Starch Products Company, Limited at Porto Novo was investigated in April, 
1955. The factory manufactures about 3000 lbs. of starch daily from 12,000 Ibs. 
of tapioca and discharges about 5000 gallons of waste waters daily into the 
adjacent Vellar estuary. The effluents, if not diluted, are harmful to fish life by 
their acidity, high biochemical Oxygen demand and high suspended matter. The 
effluents require a dilution of at least 8000 times for the safety of the estuarine 


fishery. ‘This dilution is ensured in the estuary throughout the year even during 


the minimal flow of river water in the summer as at this time of the year the 
adjoining neritic waters penetrate far into the estuary. In the above favourable 
circumstances of dilution of the waste waters, no mechanical or chemical treatment 
of the wastes is considered necessary. 


96. Annual variation in the hydrobiological elements of the waters around 
Krusadai Island, Gulf of Manaar, from April 1954 to March 1955. 


P. I. CHACKO, Madras. 


Surface and bottom temperatures were high (29:08-30-4°C) in April-May and 
low (26:0°C) in December-January. Specific-gravity was steady (24:15-24-6) from 
June w October, but was low (20:0-20:2) from November to January. pH was 8:2-8:4. 
Visibility was high (2-0 metres) in April and March, and low (1:0 metre) in July, 
November and December. Surface and bottom salinity showed unimodal fluctua- 
tion—maximum (36-31 and 36:45 p.p. mille) in September and minimum (27:85 and 
28:00 p.p. mille) in December. Oxygen-content, residual alkalinity and calcium- 
content showed uniform periodicity. Maximum silicate-content was 125 mg/cubic 
metre at surface and 140 mg/cubic metre at bottom. Phosphate ranged from 
3:0 mg/cubic metre (January) to 62:0 mg/cubic metre (April) at surface and from 
4-9 to 67:0 mg/cubic metre in January and April at the aliem i Nitrate was 
2:0-52:0 mg/cubic metre at surface and 30-0-55-0 mg/cubic metre at Paia Phyto- 
plankton was dominant (52-86 per cent) from May to December Diatoms were 
constant and Oscillatoria frequent. Trichodesmium swarmed ia. Wa and Junie 
causing mortality of local marine fauna. Cepepods were common Aari 
Leucifer in April, January and March; Creseis in March and Sagitta in April, May. 
November, December and January. Fish-eggs and larvae, Sneath e through- 
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ae Meteorology, hydrography and plankton of the inshore sea opposite the 
marine biological station, West Hill, Malabar Coast, in 1954-55, 


P. I. CHACKO, Madras. 


Air-temperature was maximum (89:5°F.) in April and minimum (67:5°F.) in 
July and December. There was heavy rainfall totalling 138-90 inches. Surface- 
temperature of seawater ranged from 24:80°C. in June to 29-50°F. in April. pH 
was uniform, 8°6-8-7. Salinity was high (32-89-33-26 p-p. mille) from December to 
March and was low (19:70-23:76 p.p. mille) from July to November, Carbonate- 
content varied from 5:50 mg/1000 in August to 10.35 mg./1000 in October. 
Phosphate-content was considerable (228-0-257-0 ing. /cubic meter) from September 
to November. Silicate-content showed high value of 104:0 mg./cubic meter in 
August and low readings (13:05 mg. /cubic meter) in October. Standing crop of 
plankton fluctuated from 20 c.c., per litre in September to 123 c.c. in October. 
Coscinodiscus was present throughout the year, and showed two maxima in May 
and October. Biddulphia was abundant in November. Chaetoceros had two peaks 
in July and December, Nitzschia in April and January, and Fragilaria in August 
and December. There was swarming of Trichodesmium in March, and of Noctiluca 
in May, August-October, January and February. Copepods had maxima in April 
and November. Lvadne was plenty in October. 


98. H-ion concentration and flowering of phytoplankton in fish tanks and ponds 
in Uttar Pradesh. 


S. M. DAS and V. K. SRIVASTAVA, Lucknow. 


While making some observations on freshwater plankton and hydrological 
factors which affect their periodicity and fluctuations, it has been observed that 
a pH maximum corresponds with a peak of phytoplankoton and a pH minimum 
coincides with a peak of zooplankton. The maximum pH value (9:2) reflects 
indirectly on the dissolved carbon dioxide of the water, since much carbon dioxide 
is consumed in the process of photosynthesis of the blooming algae. The decline 
in carbon dioxide is thus associated with an increase in the alkalinity of water. 
It has been observed that the pH value is comparitively low (7:2-7:4), during the 
zooplankton peaks. ‘This is because of excess of carbon dioxide evolved by 
respiration of zooplankton and the lack of its consumption by phytoplankton. 


99. Correlations between plankton volume and salts in fish tanks and ponds 
in Uttar Pradesh. 4 


S. M. DAS and V. K. SRIVASTAVA, Lucknow. 


In the course of our investigations on hydrology of fish tanks and ponds in 
Uttar Pradesh, definite correlations between the plankton volume and phosphate 
and silicate contents of water were observed. Both phosphate and silicate show 
> mec increase in the months of July and August, after the rains, but their 
aeS decline in the months’ of February and March. During the latter period 
on was an increase in phytoplankton viz., Myxophyceae, Desmidiaceae and 
of cee a The decrease in silicate value is clearly correlated with the abundance 
aiani oms and desmids and thus an inverse ratio has ‘been observed between 
het S al Geto, On Gas O Tail am Ameer cage tes been established 

een phosphate and myxophyceae. 
nitrites) conclude that lack of phosphate and silicate (along with the nitrates and 

m fish tanks and ponds indicates paucity of plankton and fish food in 
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general This can be easily remedied by using artificial fertilizers and by raising 
the salt content of the water. 


100. A preliminary note on the plankton of Lucknow. 
S. M. DAS and V. K. SRIVASTAVA, Lucknow. 


In the course of our investigations on freshwater plankton of Uttar Pradesh, 
we noticed marked variations in plankton volume and percentage composition of 
plankton from fish tanks at Lucknow. The work done on plankton in India is 
confined to marine and brackish water forms. Collections were made regularly, 
from fish tanks with the help of Nansen plankton net, while quantitative sampling 
was done with a Lea-Gibbon sampler. The first peak in total plankton volume 
was observed in July, 1954, when there happened a flowering of Volvox carteri 
and V. africanus. A second peak was observed in February, 1955 and this was 
due to the blooming of Myxophyceae (Rivulariacea). Similarly, the zooplankton 
showed two peaks during twelve month’s collections, the first being in December, 
1954, and a second peak in May, 1955. 

It has been found that during the periods when phytoplankton attain its 
peak, zooplankton is at its ebb, and inversely at the times of zooplankton maximum 
phytoplankton is at its minimum level. This inverse correlation between phyto- 
plankton and zooplankton has been recorded for the first time in fresh water 
plankton in India in general and in Uttar Pradesh in particular. Similarly, this 
is the first time that two definite plankton peaks have been demonstrated in fresh 
waters in India. 
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Abstracts 


I, PHYSICAL ANTHROPOLOGY 


Anthropometry. 


1. Human Remains from Pataliputra. 


GAUTAMSANKAR RAY, Calcutta. 


The excavations at Pataliputra by the Archaeological Survey of India have 
unearthed some human remains beside other objects of the culture of that period. 
The human remains are mainly from two places—Bulandibagh and Kumrahar. 
The human remains of Bulandibagh consist of the folowing: (1) one skull in nine 
fragments, (2) fragments of another skull, (3) six small fragments of the maxilla 
and palate region, (4) half of a broken pelvic bone, (5) one broken clavicle, one 
fragment of a radius, one metacarpal and a phalange bone, (6) one fragment of 
a humerus. From Kumrahar came one skull with one orbit broken. In this 
paper the author has first of all described the steps undertaken by him for the 
cleaning and reconstruction of the skulls and other bones. And then a compara- 
tive craniometric and and osteometric studies have been made with such other 
finds hitherto obtained from other excavations in India. 


2. Study of the Physical Characters of the Rabhas of Assam. 


BHUBAN M. DAS, Gauhati. 


In this paper the author has decribed the results of the anthropometric 
Survey carried out by him on one hundred adult male Rabhas of Assam. 

Of the many tribes of Assam, the Rabhas are occuping the districts of Goalpara, 
Kamrup and Darrang. Their numerical strength is approximately 84,000 indivi- 
duals (1941 Census). 

This paper deals only with the important somatometric characters. The 
Somatoscopic characters have already been described earlier in a paper published 
m the Journal of Gauhati University, Vol. VI, 1955. 

The study reveals that the Rabhas are in majority a mesocephalic, mesorrhine 
People and falling below medium in stature. The percentage of dolichocephalic 
Persons is also not negligible (being 42%). The mean stature is 162:4 cm. while 
the mean Cephalic Index and Nasal Index are 76:38 and 78-85 respectively. 


Heredity. 
3. Twin Dermatoglyphics. 


MANISH CHAKRAVARTI, Calcutta. 


Derm 


cor ele atoglyphics of fourteen pairs of twins have been worked out according 
f an 


ard scientific methods. The ridge counts, finger patterns, palm lines and 
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palm patterns of the two hands have been worked out. The bilateral, homolatera] 
and heterolateral variations have been calculated. 


On the basis of earlier work a 30 Per cent homolater r in hands 
been accepted as the dividing line of criterion of zygotocity of twins. This indicates 


a probability of correct diagnosis between 84 and 90 per cent. 


al difference in hands has 


4. A comparative study of the people of the economically higher class with those 
of the lower class with particular reference to their reproductive life. 


M. L. CHAKRABORTY, Calcutta. 


Poor working class people of our country, like sweepers, methors, day labourers 
etc. exhibit sex function much earlier than the people of higher class with civili- 
sation, education. Their marriage age is less than that of latter group. The 
working class start their sex life early, maintain sex life for comparatively shorter 
period, finish early and attain early senility. Want of food, clothings and other 
worldly responsibilities are no doubt contributory factors for these changes, it 
has been decided worthwhile to enquire into the influence of hormone in the body, 
to account for these early changes. The guiding motive for this investigation has 
been to determine the 17-ketosteroid in the 24 hours urine of the individuals, 
because 17-ketosteroid has been considered as the “Biochemical index” of testing 
activity. This determination is expected to reveal at what age the sex hormones 
start working, which may stimulate sex functions. The values obtained from 
different persons of different ages, will be correlated with the sex characters, power 
of reproduction and to find out if there is any reduction in the hormones elaborated 
in the testis and other endocrines producing early senility. As the stipulated work 
cannot throw much light on the sex life of a female, the investigation has been 
kept confined to male individuals only. 


Demography. 


5. A few Demographic Features of the Christian and Non-Christian Khasis of 
Urban Area. 


M. K. NAG, Calcutta, 


Demographic data have been collected by the author from 120 Khasi families 
of Shillong town. Analysis has been made of sex-ratio 
size and composition, marital status, fertility and mort. 
the Non-Christian groups of the urban Khasis from tl 
some 1951 Census data. 


age-composition, family 
ality of the Christian and 
iese data supplemented by 


It has been found that in spi i 
í p ; pite of gradual conversion 
of a large number of the Khasis to christianity from the middle of the last century, 


there is almost no noteworthy difference between the Christian and the Non- 


Christian Khasis of urban area i i d 
in so far as the princi al i - 
en i are 
OE g Pp p lographic features 


6. Population trend and distribution of the Scheduled Tribes of West Bengal. 


B. K. ROY BURMAN, Calcutta. 


During 1901-51 total population of scheduled tri i 

tribes has increased by 70% aud 
during 1891-1951 by 205%. The period of 1891 to 1901 seem wa A e 
life of the tribals who migrated to West Bengal and reconstructio 
of their life at this time js necessary for understanding the sub 


be crucial in’ the 
n of the condition 
sequent economic, 
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cultural and social relations of the people concerned. At one extreme, the figures 
of the Mundas rose by 133% in 1951 from that of 1901 and at the other extreme 
the Meches showed decrease of population by 53% during this period. The change 
of other scheduled tribes vary between increase of 39% in case of Lepchas and 
Bhutias to 65% in case of Santals. Considered by individual decades, Santals, 
Oraons and Mundas present a trend of stability of population in later decades but 
in case of others, features of erratic fluctuation continue even now. 

The Santals, Oraons, Mundas, and Mrus are widely dispersed all over West 
Bengal, though greater concentration is on the Western fringe. While the Lepchas 
and the Bhutias are found almost solely in Darjeeling and the Meches in Jalpaiguri. 
98% of the tribal populatoin of the State live in rural areas and only 2:1% in urban 
areas. For every single urbanised tribal there are eight such persons belonging 
to all communities of West Bengal. But at one extreme among the Bhutias 31% 
are urbanised, and at another extreme among Meches they are below 1%. Among 
other tribes they vary between 1% to 2%. 


7. Notes on Wanderings of Birhor Family. 
L. P. VIDYARTHI, Ranchi. 


The Birhors, a jungle tribe of Ranchi and Hazaribagh District, have been 
classifed into wanderers (Uthlu or Firanta) and settlers (Jangli or Basinda) in order 
of their mode of living. In the present paper the author, on the basis of his 
investigation among a few Birhor settlements (Tandla) has tried to examine the 
demographic and social set up, as well as the nature and extent of migration of the 
Uthlu Birhor. 

Intensive investigations at Manjira Tandla is indicative of the fact that though 
there are nine huts, only three joint families live in the settlement. After marriage 
each couple occupies a separate hut. Some of their sons cook with their parents 
and all of them migrate together with their parents. The Tandla consists of two 
migratory groups which move from jungle to jungle with their scanty belongings 
and spirit-hut (Bonga-kumba) represented by a basket of palm-leaves or an earthen 
pot. 

The first migrating group, from the stage of inter sub-divisional movement and 
came to the stage of inter-police-station movement and now it has attained the 
Stage of inter-village movement in the same police station. In point of duration 
of stay at different places, analysis shows, it varies from one year to five years. 
The other migratory group, living in the Manjira ‘Tandla, is an example to show 
how a §toup from inter-district movement comes to the stage of inter-sub-divisional 
Movement, then to inter-police-station-movement and lastly its movements become 
Confined to the villages of the same ‘police-station. 

__ Iw the selection of a new site for a settlement (Tandla), three important con- 
siderations ate made by the Uthlu Birhor. They are, (1) availability of raw mate- 
tials for rope in the neighbouring forests, (2) nearness to weekly markets to 


dispose of rope, and (3) the availability of water in the neighbourhood of the 
Settlement, : i 


Nutrition. 


Investigations into the Nutrition and Dietary habits of the Galongs. 


P. N. SEN GUPTA, Calcutta. 


An 


famili investigation on the diet and nutrition was undertaken among {21 
ies 


of the Galongs of NEFA. area in the winer of 1953. The economic 
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sufficiency of foodgrains, consumption of food groups, prepara- 


semoj Toa oT usages of specific nutrients 


i tritive value of the tribal beverage of poka, 
ET a of children in relation to their nutrition, incidence of eee. etc., were 
Gavestigated. The results of the investigations on the dietary melos an nutritional 
conditions of the Galongs have been compared with those of the Pacamp and 
Minyongs studied earlier in the same region. Paddy is the only cereal crop raised 
by the Galongs both by jhum and wet cultivations. Poka, 1s exclusively made from 
rice, The consumption of flesh foods and vegetables are higher in the Galong. 
Nutritionally Galong diet is better than that of the Minyong and identical with that 
of the Padam. The growth of the Galong children 1s better than those of the 
Minyong and Indian children. 


Il. PREHISTORIC ARCHAEOLOGY. 


9. Observations on Further Finds of Soan Lithic Industry in Potwar. 
D. SEN and P. C. DUTTA, Calcutta. 


In the proceedings of the 25th Indian Science Congress (1938), a report by the 
first author on further finds of palaeolithic culture in NW Punjab was published. 
The collection of implements was lost for some years but was later recovered. 
In the first report, it was stated that the bifaces as well as the pebble tools and 
flakes found in the Potwar (Soan valley) and the Indus valley (near Attock) deve- 
loped within a broad core-tool culture and that the pebble and flakes later became 
a distinct culture. The present paper gives an account of the main sites and 
reexamines the relative age and the technique and typology of the pebble and flake 
tools and of the biface and cleavers in the collection. The sites from which the 
collections were made are situated on the terraced gravels (I, and T,) of the 
2nd. Inter-glacial and 3rd. Glacial phases respectively. ‘The bifaces as well as the 
more erude pebble and flake tools are dated within the 2nd. Inter-glacial while 
the more evolved pebble and flake tools are dated within the 3rd. Glacial phase. 
Both the Harly and Late Soan types fall in two distinct groups of pebble and flake 
tools and are generally free of the biface technique. The pebble tools are either 
unifacial or partly bifacial and include scrapers and choppers. The flakes are of 
two kinds—one is characterised by high-angled pebbly or unfacetted platform and 
the other by low-angled facetted platform. The series of biface and cleavers 
generally recall the Madras Abbevillian-Acheulian types. 


10. Neolithic Industry of Bongara-Bhangat, Manbhum, 
GAUTAMSANKAR RAY, Calcutta. 


The presence of Neolithic types of implements such as celt, ring-stone, etc 
in the district of Manbhum (Bihar State) has already been RADNE by the author 
in a paper dealing with the Microlithic industry near the same site and read before 
the Anthropology and Archaeology Section of the Indian Science Congress at its 
session in Hyderabad, 1954. The Neolithic objects which were collected then and 
on an exploration for the second time consist of a number of celts, ring-stones 
other objects of stone, perforated stone beads, a few object of a e Taree 
quantity of potsherds (coarse and thick in nature). In this paper ee tions of 
the aboye mentioned artefacts have been given and a comparision of this ERIN 
industry has been made with the Neolithic industries, which have been reported 
by several worker, from the different parts of the adjoining district of aian 
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CULTURAL ANTHROPOLOGY. 
Ethnography, 
41. Life in the Hill Village of PEPSU. 


INDERA PAUL, SINGH, Delhi. 


Villages in the hilly region of the Patiala and East Punjab States Union ate 
small, consisting of 10-12 houses each. Most of the inhabitants in 
related to each other through a common paternal 
belong to one caste. The majority of inhabitants are agriculturists—the owners are 
either Khas-Rajputs, Kanets or Brahmins. A few lower caste families also live 
in the village and work as tenants on the agricultural land. Most of them are 
Chamars of Kolis. In some villages there are no tenants 


a village are 
ancestor, which implies that they 


, and hence no persons of 
lower caste. Hach village does not have a Badhi (carpenter), Lohar (blacksmith), 


or a Julaha (weaver). Hach one of them has not enough work in one village, and 
they cater for 4-5 villages around them. 

The caste composition of such villages including the occupation, livelihood, 
social structure, economic condition of the villagers and their interrelationship etc., 
which were studied by the author have been described in this paper. 


12. A short Note on the Koras of Jamboni, Midnapore. 


SHAKTI PRASAD GHORAI, Calcutta. 


The Koras are an aboriginal group in the province of West Bengal. They are 
mainly concentrated in the districts of Midnapore, Burdwan and Bankura. They 
are an agrarian community and mainly live on agricultural labour. The majority 
of these people is in shortage of cultivable land. In their social and religious life 
tribal character is visible though they are in the process of assimilation in the fold 
of Hinduism. The writer describes the socio-economic condition of the Koras of 
the village of Jamboni, three and a half miles away from Kesiari Police Station in 
the district of Midnapore. 


Social Organization. 


13. Outlines of the Social Structures of Bengal and the New Forces of Change. 
TARAK CHANDRA DAS, Calcutta. 


Caste is the keynote of the social framework of West Bengal as of other parts 
of India. Race and occupation are the two most important factors in the growth 
of caste. Caste operates through connubium and commensality. 

Only two out of the four traditional Varnas are found in West Bengal according 
to orthodox opinion. They are the Brahmins and Sudras. ‘The latter, however, 
1S Composed of a large number of castes which have been classified into four groups 
mainly on the basis of their social relations with the Brahmins who form the pivot 
of Hindu social system. 

_The five biggest castes of undivided Bengal are the Mahishyas, Namasudra, 
ajbansis, Kayasthas and Brahmins. ‘the Brahmins are concentrated in West 
engal, the Kayasthas in Fast Bengal, the Rajbansis in North Bengal, the Nama- 

Sudras in South Bengal beyond Hooghly and the Mahishyas in the western 
littoral of West Bengal. Together these five castes form nearly 47% of the total 
Hindu Population of undivided Bengal. 

I—42 
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Caste-parallels are found in other parts of the world such as OSC ati 
Fiji and Burma, But these parallels only show particular oe: E e as 
system but not the entire institution. Lessons to be Leanni opha TAD els. 
Caste is rapidly disintegrating as the result of the last two real Vars, the 
famine of 1943 aud the partition leading to a huge exodus from Bast Bengal. The 
possible contributions of Sociology and Social Anthropology are 10 the building up 


of new social values and new social orders. 


14. Directed Cultural Change among the Tharus, 
S. K. SRIVASTAVA, Dehra Dun. 


The paper discusses Directed Culture Change’ among the Tharus of Nainital 
Tarai. Here the author has used the word ‘directed’? in a different connotation 
than that was used by R. Linton. According to Linton, ‘Directed culture change 
will be taken to refer to those situation in which one of the groups in contact 
interferes actively and purposely with the culture of the other.” But the author 
has used the term also to mean the situations in which a few individuals from 
inside the group consciously try to bring some change in the culture of the group 
concerned. Which in the case with the Tharus, where a group of the Tharus social 
reformers has been trying to impose the values and ceremonies of high caste 
Hindus, although the Tharus were described as Scheduled Castes. 

This group traces Tharus ancestory to Rana Pratap, the legendary figure of 
the Rajputs, and identifies themselves with the Kshatriyas, second in the Hindu 
heirarchical order. Why it does so is hypothetically explained by, (i) the affilia- 
tion of both the Tharus and the Kshatriyas to land, (ii) the warrior image of the 
latter and (iii) confusion in the Kshatriya history. Identification with the 
Brahmins or the Banias, the first and the third order in Hindu heirarchy is not 
attempted as the Tharus have neither knowledge nor wealth. 

Apart from this conscious effort at culture change, a natural process of accul- 
turation has also affected the harus; and they have accepted these changes 
according to their own socio-cultural needs, 


15. miog and Methodology of Research on Caste Structure and Caste Forces in 
ndia. 


BIKRAM ROY BURMAN, Calcutta. 


The constitution of India having visualised the emergence of a casteless secular 

Z democracy as the ideal of Indian nationhood, the study of caste set-up has attained 

the significance of applied science. The writer has enumerated the fields to which 

the study should be extended, and has suggested that the methodolog of study 
of culture history should be adopted in the above researches also. k 


16. A comparison of mutual relationships between individuals in Chinese and 
Indian society in Chamba State and North Malaya 


W. H. NEWELL, Singapore. 


In contrast to formal social organisation, informal social organisation does 
not depend on communal social sanctions. In North India, the Punjab lah and the 
Gaddi birton are compared with the North Malayan Teochiu ahehe All three 
informal methods of social organisation use the idea of friendship i The rules 
governing the relationships between friends are however widely dieren in the 
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| three cases and the differences in these personal relationships between friends 

depends on differences in the Indian and Chinese formal social organisation. But 
aS whereas in India among the Gaddis the formal social organisation is so well estab- 
lished that there is only room for friendship where there are no other rules of 
behaviour, among the Teochiu Chinese who have been transplanted from one 
country to another, the traditional institutions are no longer adequate to guide 


| oie 5 A 

| their conduct and the idea of friendship expressed in ganching covers more of 
| their personal relations. 
! 
1 
t 
| 
i 


17. Clan organisation of the Lodhas. 


m PRABODH KUMAR BHOWMICK, Calcutta. 


The Lodhas of Midnapur, an extremely backward tribe, are mostly agricultural 
labourers and earn their livelihood by sale of forest products. Besides, hunting of 
games, collection of hides and skins and poultry raising, are their subsidiary occu- 
pations, Though sometimes being failure to organise themselves for a better living 
they indulge in criminal practices. Yet they have been able to establish a compact 
and dynamic social organisation suited to their own conditions. In this regard 
they are not backward to any other economically better community of India. The 
present paper is just a broad study of the social structure of these people. 


18. The Garo Family. 
BHABANANDA MUKHERJEE, Calcutta. 


The marriage and residence rules of the Garos give rise to two kinds of 
families namely the nokrom’s and the chawari’s families. In the former an adjust- 
ment of relationship between biological and affinal kins takes place as situation 
arises out of marriage rules whereas in the latter the relationship is based simply 
upon biological family only. Functionally nokram’s family is a socio-economic and 
religious unit, whereas the latter is a more or less an economic unit. Fulfilment of 
socio-religious obligations is the responsibility of the former. 


19. Garo Marriage and Kinship Organization. 


BHABANANDA MUKHERJEE, Calcutta. 


- In this paper the Garo kinship terms have been analysed with reference to 
the marriage rules prevalent among them. Sharp distinctions between father and 
his younger brother, husband’s elder and younger brother, and wife’s elder and 
younger sister are the interesting features of Garo kinship terminology, Further 
husband’s elder brother is avoided and respected like own elder brother and wife’s 
elder sister is avoided and respected like mother-in-law. 


20. Social Structure of a Chotanagpur village. 


Village communities all over India present certain common features. The 
Structural bonds of a village is quite distinct from the bonds of kin, caste and class. 


en bond plays a significant role in the socialisation of children and in social 
Ontrol. 


The different castes and communities living in the village are knit 
together 


| “ SACHCHIDANANDA, Ranchi. 

$ 

| 

i in an economic, social and cultural configuration based on mutual obliga- 
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and a common past. Anigara, a village one mile off the 
Ranchi-Jamshedpur Road al bonds even though it is inhabited 
by eight different castes and communities, VIZ. Munda, Paro: Io Teli, 
Rajput, Oraon, Ahir and Hajam, and cut across by status differences. he village 
tly occupied by the Munda cannot be put in a class apart from 
t does not differ from them in the mixed 
its rituals and its economy. It is indeed 
and it gives a general pattern of the 


tions, common customs 
presents such siructur: 


though predominan l 
the non-tribal villages in Chotanagpur as 1 
character of its population, its technology, 
a part of the rural complex of the area 
villages of Chotanagpur. 


21. Problems of Rehabilitation among the Asurs of Netarhat Plateau. 
L. P. VIDYARTHI, Ranchi. 


In the preseut paper, the author has discussed about the socio-economic condi- 
tions of the Asurs of Netarhat Plateau (Ranchi and Palamau Districts, Bihar State) 
including the cause of their present poor economic condition. The study is based 
upon intensive field work in three Asur villages as well as general observations 
on other twenty villages. Lastly he has put forward a scheme for ameliorating 
the conditions of this primitive tribe. 

The main facts about the author’s observations are, (1) though rice is the 
staple food of the Asur, they do not hesitate to supplement their diet with all types 
of flesh and fish, roots and leaves, and reach at verge of starvation every year 
lasting from the month of May to September. (2) 95% of them have taken loan in 
shape of money and corn from the local Mahajan, and governmental agencies and 
some of them have also mortgaged their lands. (8) Owing to their irregular diatetic 
habits and scarcity of drinking water, diseases like diarrhoea, dysentry and malaria 
take away a heavy toll of life. (4) The poor economic as well as communicational 
difficulties have also affected the educational status of the Asur. 

Diagnosing the causes of their poor plight it has been suggested that originally 
the Asur were iron-smeltors and they had monopoly,in the manufacture and 
supply of agricultural tools in Chotanagpur. But in view of several handicaps they 
gave up this profession about a few generations back and now they were exclusively 
cultivators. But as the acreage of land per family is small and as well as their 
productivity being low, many of the families cannot meet their basic needs simply 
Pe a eee 

Coming to the question of sae a E oe 
after criticising the Charkha Schem ee et en can ie ee 
implementation has put forward his ni fis Ea mc pe 
tural improvements and has P a Rea ea 1e IEG suggested agricul- 
tile making, soap makin d indust eu at amien crafts like rope-making, 

: g, and industry like lac and iron should be encouraged. 


Concrete suggestions for the improvement of transport, education, and supply of 
drinking: water, etc., have been made. ; 


22. Crime among the Lodhas of Midnapur. 


PROBODH KUMAR BHOWMICK, Calcutta. 


- How a backward tribe living more or less iso i i i 
a particular geo-physical environment and having Kaaos r oe emer 
-to crime has been clearly shown in this paper after a thorough fad He ae the 
nature and causes of the crimes as found within the Lodhas, a fea cl inal 
tribe of the Midnapur district of West Bengal, aus St 
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The author has further demonstrated with facts and figures that how. proper 
welfare and rehabilitational measures can change this tribe from their criminal 
practices and to become a law abiding community sharing the responsibilities of 
our growing nation equally with the other advanced communities. 


23. Civil condition of the Tribals of West Bengal. 
B. K. ROY BURMAN, Calcutta. 


Analysis and comparative study of previous census figures have been made. 
These reveal that it is only at the average age of 22-5 that there are more married 
than unmarried males; and at the average age of 37:5 that there are more widowers 
than unmarried. Interestingly enough, widowers outnumber married at the age 
group 0-5. Among females majority are married at the average age of 17:5; there 
are more widows than unmarried at the average age of 27:5. As in the case of 
males, widows outnumber married at the age group of 0-5 and also 5-10, and again 
at age over 60. The analysis leads to two other conclusions (i) considerable 
number of widowers after the age of 40 re-marry but comparatively much fewer 
number of widows do so, (ii) tribal females have comparatively greater longevity 
than males. 


24. Occupation of the Scheduled Tribes of West Bengal. 


B. K. ROY BURMAN, Calcutta. 


79% of the tribals live by agriculture. But only 28% can depend mainly on 
own land, 51% carry on mainly by cultivating lands of others either as tenure 
holders or as labourers. On analysis of district figures the latter class is found to 
cluster more round industrial belt. Production other than agriculture accounts 
for 15% of the tribal population. In Howrah, Jalpaiguri and Darjeeling they are 
33%, 61% and 39% respectively. In the first they are mostly industrial labourers 
and in the latter two plantation labourers. Otherr occupations among the tribals are 
transport, commerce, agricultural rent receiving, other services and miscellaneous. 
On sex wise correlation more females are found to be supported by cultivation 
than males, 


25. Raj Mohini Devi—a social reformer among tribals of North-Central India. 


L. K. MAHAPATRA, Meerut, and CHANDRABHAL TRIPATHY, Lucknow. 


In this preliminary study a descriptive account of the socio-spiritual move- 
ment of Raj Mohini Devi has been attempted and a search for causes of the sudden 
tise and gradual decline of the movement has been undertaken. A comparision has 
been made with another similar but far from identical movement in Western 
India and their differential emphasis on social and economical matters has been 
traced. Some tentative conclusions in the nature of working hypotheses have 
been formulated, not so much to enlighten, as to stimulate and canalise further 
Investigations. Both the movements show little traces of revivalism; but the 
western one has much economic orientation even in its revivalistic emphasis on 
Adivasi-ownership of the ancient land. As happens with most spiritual movements, 
Raj Mohini Devi had at least a vision, if not a revelation. Her movement com- 
pares, prima facie, very favourably with the Bhagat movement of the Oraons of 
Chotanagpore in the recent past. Here is a unique part in socio-religious move- 
ments in tribal life, as few women have been credited with such a role, even in 
the world history, 
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Religion. 


26. The Trend of Recent Changes in the Funeral Customs of the Oraons. 


ARATI SARKER, Calcutta. 


In this article; the main traits connected with the death and dispose) of us dead 
among the Oraons have been described from a study of a number ai ETO N 
collected from an Oraon village in the district of Ranchi (Bihar State). The data 
were collected in the month of January 1953. In order to note the trend of changes 
(if any) the case-histories were analysed with respect to the periods of EAA CS 
as well as compared with the traits noted by the Late S. C. Roy about a quarter 
of a century ago. ` 

The analysis actually shows that though the main form of the funeral customs 
has remained in tact but there is a trend to economise them by a gradual shorten- 
ing or dropping of some of the elaborate or minor rites. 


27. On the Tushu worship of the Mahantas of Mayurbhanj. 
BASANTA KUMAR BEHURA, Cuttack. 


Tushu worship is prevalent among the many communities of Orissa and other 
adjoining States. The festival is observed for the whole month of Pousha 
(December-January). An account of the same as observed in Mayurbhanj among 
the Mahantas is given. ‘Tushu is the goddess of ideal housewife. ‘he image is 
made of straw and clay and is coloured yellow. She has two women attendants 
one on either side, On the Makar sankranti day (last day of Pousha—about the 
middle of January) and two days following, the immersion ceremony takes place. 
‘the procession is headed by young men while the virgins follow behind the image, 
clad in yellow coloured saries. “his is a festival of the unmarried women of the 
Mahantas and can be compared to the Kwmarotshava of the Hindus of Orissa. 


Material Culture. 
28. Korku Dress and Ornament. 


K. P. CHATTOPADHYAY, Calcutta. 


In this panen the writer describes the dress and ornament of the Korkus. 
The children s dress as well as that of adults is described and illustrated with 
photographs. ‘Tattoo designs are also sketched. The description of ornaments 


includes those made of grass. The basketry: i i 
grass, £ y technique used t ak se 1S 
described and illustrated by sketches. i PNE 


129; Food and Drinks of the Oraons. 
P. C. DUTTA, Calcutta. 


It is well known to us that majority of the tribal iv 
on a poor diet. But we know very little about the il o 
*to food and drinks of any particular tribe of that area. In this paper i author 
has described the facts relating to the condition of food and ee f ae Oraons 
based upon actual observations in the field on a number of Oraon ee jee the 
district of Ranchi from the end of December 1952 to the middle of January 1953. 
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The study reveals that the food of the Oraons 
quantity as well as in quality. The staple food is boiled ti¢e, which is eaten either 
hot or cold. It is generally eaten either with boiled edibie leaves or prepared 
pulse and salt. Vegetable curry though taken with boiled rice is not common 
jn every day meals. Tish or meat curry is a rare delicacy. Generally the adults, 
both male and female, take two meals a day, while the children are given three 
meals a day. Beside the daily food the Oraons are in the habit of drinking home 
made rice-bear regularly. But this also depends upon the availability of rice 
which is either the product of their own fields or purchased by working as day 
labourers. 


is very poor both in 


Museum Method. 


30. Cleaning and Preservation of Fire-baked Clay Specimens. 
T. C. BAGCHT, Calcutta. 


Clay specimens in the museum are mainly of three kinds—Fire-baked (terra- 
cotta), and Sun-baked and Unbaked. The writer has treated fifteen fire-baked 
clay specimens, including two from Mohenjodaro, for cleaning and preservation, 
in the Museum Method Laboratory of the Department of Anthropology, Calcutta 
University. The specimens were not in a good state of preservation. They were 
either covered with mud or encrusted with the deposition of salt. The technique 
adopted for cleaning together with results obtained have been described in this 
paper. 
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Abstracts 
A. MEDICAL SECTION 
MEDICAL AND VETERINARY 


1. Summary of some Experimental Observations on Pulmonary Eosinophilia. 


S. K. N. SINHA and T. cC. GUPTA. 


i. Total and differential counts of normal healthy guinea pigs have been done, 
2. Total and differential counts done on 3rd, 5th and 10th day after inocula- 
ulmonary eosinophilia showed no change in the 


tion with serum from patients of p 
on the 10th 


total counts but exhibited an increase in the eosinophilic counts only 
day. ‘This increase has not been considered statistically significant. 


2, Further Radiological Observations on Lung in Tropical Eosinophilia. 
S. P. BASU, Calcutta, 


Altogether 96 cases of tropical eosinophilia admitted under Dr. R. N. Chaudhuri 

were radiologically investigated in respect of the lung condition including a 
eg study of 21 patients for a period up to 5 years. The findings are listed 
elow : ; 

Enlarged hilar shadows : 

Increased striations. 

Diffuse mottling. 

Emphysema, 

‘Snow’ storm appearance. 

Pleural thickening, 

Ground glass appearance. 

Active or arrested infiltrations. 

Thickened lesser interlobar septum. 

Normal. 


cn aE such as mottling, ete. in the skiagram often do not disappear 
wi a e X inical and haematological improvement. Localised þproncho-vascular 
T ecomes progressively more circumscribed and denser than the initial 


3. Coronary Occlusion (Further study). 


J. N. MAITRA, Calcutta. 


3 All tbe World over it has been said, but statistically not confirmed that this 
disease, “Coronary Occlusion” has been taking twice the number of all deaths that 
are taken by both Tuberculosis and Cancer combined. American workers are now 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


—————— 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
Section IX : Medical and Veterinary Sciences 333 


out with 500 cases under Master and co-workers to prevent and cure the malady 
that is taking the toll in the form of ‘Sudden Deaths”. 

The etiology is even now unknown, the writer has classified his cases as idio- 
pathic, nutritional, metabolic and bacterial. Signs and symptoms are those of 


«Acute and sub-acute abdomen”, plus cardiovascular and subjective symptoms of 
death and dissolution—“Aritha Laksmanam”, 


Diagnosis depends upon investigation and 
cated by signs and symptoms together with finding of physiological normals e.g. 
‘plood cholesterol, blood calcium, total count, differential count, prothrombin, 
bleeding and co-agulation time, ECG—S-T segment at rest and after moderate 
exercise etc. X-Rays with Cardiothoracic ratio finding and oesophagial shadow to 
elminate extra-cardiac complications. 

For prevention it is necessary to examine all citizens periodically if any trivial 
complaints are perceived particularly persons above 40 years, 

Cure depeuds on the progress. If “irreversible” heart and biological tissue 
changes are detected, then never worry. But if ‘reversible changes” and local 
or systemic changes take place the treatment produces result, 


slow elimination of causes as indi- 


4. Incidence of Sciatic Neuritis in Syphilis. 
K. C. SAHU, Cuttack. 


In syphilis the sciatic neuritis is hardly seen in literature or described in a 
text book of venereal disease. In this condition the sciatic nerve or the sacral 
plexus is the seat of interstitial neuritis. It is most frequently observed in young 
people and is at times associated with arthritis, which may manifest itself in the 
hip, lumber, spine or sacroiliac joint. There is tenderness of the sciatic nerve. 
Tenderness of the muscles supplied by the nerve is pronounced. Ankle jerk is 
diminished. There is no pain in front of the thigh. There is no history of 
injury, fall or strain. X-Ray examination did not show any abnormality. W. R. 
of blood and cerebrospinal fluid was positive. Adequate anti-syphilitic treatment 
with penicillin produced good effect. W. R. became negative in six months time 


but are still under observation. My series of twelve cases, though not a big group 
has given the above inference, 


5. Clinical Observations on the Incidence of Chronic Allergic Dermatitis in 
Intestinal Parasitic Infection. 


K. C. SAHU, Cuttack. 


There are yarions chronic allergic dermal manifestations observed on the 
following Series of my patients suffering from various intestinal parasitic infec- 
tions. These are all due to the toxins liberated from the intestinal worms. In 
amoebiasis there is chronic ulcerations of intestine and secondary bacterial infection 
Sets in. Then there is putrefaction and tissue disintegration. Absorption of the 
toxic Products of the above changes take place and allergic manifestations of the 
skin occurs. 

The production of allergen due to hookworm infection is responsible for 
elopment of vesicles and persistent pruritus is due to the toxin of hookworm. 
; In enterobiosis, the presence of worms locally produces itching, eczematoid con- 
dition and pruritus ani occur. Allergic dermatitis of the whole body has been observed 
in Hookworm and round worm infection. Creeping eruption has been observed. 
n carrying on the investigations other causes of allergic dermatitis etc. were 
Pests. Diagnosis, in each case was established by repeated stool examination 
Tdinary and in some cases by concentration methods, 


1—43 


dey 
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Out of 36 cases of mine, one case of ecxematoid condition and pruritus ani 
was due to thread worm, two cases of vesicular weeping type ©: eczema due to 
hookworm infection, one case of impetinized dermatitis due to E. H. cysts out of 
22 cases of allergic dermatitis 2 cases due to E.H. KE 8 cases due to 
Ankylostomiasis, 3 cases due to Giardiasis were observed. nie cases of Eczema- 
toid allergic dermatitis due to Ascariasis, six cases due to B.H. cysts and one case 
due to Giardiasis were observed. 


6. On the Outbreak of Encephalitis (A new disease?) among Children in Jamshed. 
pur. 


S. C. SEAL, Calcutta. 


An epidemic of what “was initially thought to be a mystery disease but later 
diagnosed as encephalitis occurred in the town of Jamshedpur during the period 
between 5th May to 15th September, 1954. Subsequently similar cases were 
reported from various towns in Bihar, U.P., C.P. and even Punjab, the worst 
affected towns being Delhi and Lucknow. The peak period was for one month 
between June 8 and July 9 and the maximum number of deaths (20) was recorded 
between the 12th and 25th June, 1954. Though the disease was at first thought 
to have been confined to children population only, investigation led to the discovery 
of probable cases among the adults also. 

Clinically, the disease manifested itself at least in three forms, namely (1) severe 
toxic or fulminating type, (2) relapsing type and (3) abortive or mild type. On 
both clinical and epidemiological grounds the disease was considered to be of virus 
origin resembling Japanese B encephalitis or Australian X type, and some 
arthropod was suspected to be the vector of the disease. But all attempts to isolate 
the virus from either the patients or the suspected vectors by the experts of the 
Poona Virus Research Centre failed. Thus the etiology of the disease having 
remained unknown the cases had to be divided epidemiologically into three 
categories, viz., (1) cases, (2) probable cases and (3) possible cases. These were 
distributed all over the town and even extended to its suburbs. Out of 893 cases 
which occured within the period, but could not otherwise be diagnosed, 430 cases 
were placed in the above three categories e.g., 114 cases in category (1), 67 in (2), 
and 249 in (3). The total number of deaths was 58 giving a fatality rate of 13:5 
per cent, being higher (18:5 per cent) among females than among males (11:3 per 
cent). Except for 2 cases all deaths occurred among persons below 15 years, the 
worst affected group being infants and those between 5 to 10 years. 

Ri Ee ee ae ime the miha had to utilize whatever opportuni- 
Maed a eee Ses out epidemiological investigation in a 
cases namely, 140. The results obtained in this investigation 


have been presented in this paper in the hope that these might be of some use 
in case of recurrence of a similar outbreak. 


7. Erythema nodosum. 


N. N. SANYAL, Calcutta. 


: The present communication refers to three cases of Erythema nodosum with 
irregular pyrexia admitted to the hospital. Two had suffered orn tuberculosis 
and the other from rheumatic fever and filariasis in the past The first two 
responded to cortisone while the third to penicillin de aetiology © 
erythema nodosum is varied; tuberculous infection was probabi the underlying 
cause in two and streptococcus infection in the remaining one a this series. 
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g. A preliminary note on the electro-cardiograms in Diphtheria, 


h J. C. BANNERJEA and A. SEN, Calcutta. 


78 early and moderately advanced cases of faucial diphtheria in children of 
age group 2 to 7 years were studied with serial Electrocardiograms. A total of 
| 185 E.C.G. studied. 
Results showed some abnormality or other in 69-6%. Chief abnormalities were. 
R-waves changes consisted of slurring, notching and low voltage R. 
T-wave changes observed were slurring, notching flat topped T, low voltage T. 
Depression of ST segment were found in 38% cases and prolonged P.R. interval 
in 15% cases. 
One case of bundle branch block and one of intrayentricular block were also 
found. 
Q-T. ratio was abnormal in 43:4 per cent cases. 
The possible significance of these results and further line of work is discussed. 


9. Biochemical investigation in Kwashiorkor and Marasmus. 


K. L. MUKHERJEE and N. K. SARKAR, Calcutta. 


Kwashiorkor and marasmus in infants occurring in comparable age periods 
were studied with a view to find out the difference in the pathogenesis of the two 
conditions. The dietetic histories were similar, except that the defect was com- 
paratively recent in kwashiorkor whereas it was more long continued in marasmus. 
There was diarrhoea, marked steatorrhoea and negative nitrogen and fat balances 
in kwashiorkor, whereas constipation and almost normal fat and nitrogen balances 
were present in marasmus. The suggestion is made that kwashiorkor is a 
polydeficiency syndrome, chiefly in proteins and calories. But other deficiencies 
also contribute their part either directly or indirectly due to steatorrhoeic diarrhoea. 


S. S. SARKAR, Calcutta. 


Jn order to find out the frequency and incidence of haemophilia in India a 
questionnaire was sent to various hospitals requesting them to furnish details of 
the haemophiliac patients treated by them. 21 hospitals replied to our query, 
of which 13 have treated no cass of haemophilia, varying between the periods of 
1-20 years. 8 hospitals have treated 27 haemophiliacs, of which 13 were from the 
v K. K. M. Hospitals, Bombay. The second largest number of 5 cases was from 
‘ the V. J. Hospital, Amritsar. A few cases from private practitioners have been 
included in the study. 

Attempts to contact each patient either personally or through correspondence 
| Were made in order to obtain detailed pedigrees. 11 pedigrees were obtained. 
One female haemophiliac chiid has been recorded. The combined hospital and the 
family data show 34 deaths in a total number of 59 affected ones. The average 
longevity based on 18 patients has been found to be 11 yrs. 10:01 mos. 14 haemophi- 
liacs were living at the time of the enquiry. 3 haemophiliacs were married showing 
a total number of 10 children. ‘fhe incidence of haemophilia appears to show a 
higher concgutration along the western region of the country. Improved diagnostic 
Methods are required, specially to differentiate the other two variants of the 
Classical haemophilia, namely, parahaemophilia and Christmas disease or PTC 
eficiency, which are believed to be allelomorphic variants of haemophilia. 
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11. Use of Cyanacetyl Hydrazide in Leprosy. 
K. C. SAHU, Cuttack. 


s of the high activity of Cyanacetyl hydrazide in human 


Following the report NBS : bah a i 
tuberculosis, this drug under the name Ciazide-F0 was given clinical trials in 15 
2 È 


cases of leprosy, in the skin clinic of S. C. B. Medical College, Cuttack. It has 
been given in the dose of 150 mg. to 300 mg. daily in divided doses and has been 
found a useful drug for leprosy cases. 3 ; 

In about 25-30 days of administration of this drug, the patient experiences a 
sense of well being, feeling of reduction of weight, reduction of the size of patches 
and reduction in the number of lepra bacilli in the field of smears. In one case 
healing of trophic ulcer was observed. It is well tolerated by patient, efficacious 


and economical. 


12. Synergism of Narcotine-Quinine in the Chemotherapy of Relapsing Malaria. 
K. K. CHATTERJI, Calcutta. 


Narcotine is a crystalline alkaloid of opium belonging to the phthalide iso- 
quinoline group of opium derivatives. It holds a low place in the antispasmodic 
and sedative properties of a series of about 13 opium alkaloids, that explains its 
new nomenclature a—narcotine. 

Some noteworthy medical men and malariologists of tropical experience main- 
tain that in malaria which resists quinine, arsenic and other antimalarials, yield 
to opium and even better to narcotine which does not produce unpleasant opium 
symptoms, The author read a paper on this subject at a meeting of the Scientific 
Section of the Indian Medical Association at which Sir Philip Manson-Bahr 
presided. He submitted clinical records of cases treated with this antimalarial 
therapy which showed that there was a reduction in the relapse rates and com- 
pared quite favourably with other antimalarials. Sir Philip Manson-Bahr remarked 
that if a iso-quinoline remedy of vegetable origin could be used with such results, 
it would certainly be advantageous to synthetic anti-malarials. He also main- 


tained that quinine being the sovereign anti-malarial, its combination with narco- 
tine was a happy one. 


13. Effect of Chlorpromazine on Eclampsia—with special reference to reduced 
maternal mortality in severe form of the disease, and reduced obstetrical shock. 


K. DAS GUPTA, Calcutta. 


In view of the fact that chlorpromazine has a central depressant action with 
a marked affinity for hypothalamus and a suppressant effect on the peripheral 
vascular actions a trial of this drug was undertaken in cases of eclampsia. During 
the period of eleven and a half months, from Ist October, 1954 to 14th September, 
1955, 80 cases of eclampsia were. treated with chlorpromazine with some other 
adjuvants. The total admission of obstetric cases during this period was 9110. 

The maternal mortality was 6:2%. Among the 5 fatal Cazes the cause of death 
was other than eclampsia in 3. Among the severe eclamptic roup there were 
twenty patients who had more than thirty fits, survived. There EA three 
still births. In twenty out of these, foetal heart sound was absent before instituting 
the treatment. There were 69 normal deliveries, 18 forceps 2 CAE aml one 
internal podalic version. The obstetrical shock was absent in almost all the cases: 
In the series of our previous cases where routine modified arri treatment 
was given, a good percentage of patient was lost due to this sae shock. 
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Although it is too early to comment, we can at least presume that this new drug 
may play an important role in treatment of eclampsia. 


‘Suramin” as a trypanocidal drug. 
14. g 


H. G. SEN and H. N. RAY, Calcutta. 


In this paper we have discussed the action of another tr 
‘Suramin’. This drug suffered from a multiplicity of name 
‘Bayer 205’, ‘Moranyl’, ‘Fournean 309’, ‘Belganyl’, ‘Naphuride’, ‘Naganal’ and 
‘Antrypol’. Few physiological studies on the mode of action of suramin are 
available. It is reported to inhibit strongly such enzymes as fumarase, hyaluroni- 
dase, trypsin, yeast hexokinase, earboxyamylase and pyruvic oxidase and it has 
been suggested that it eliminates the trypanosomes by interference with some of 
the metabolic enzymes (Von Brand, 1952, Lwoff, 1951, Finlay, 1950) 

A series of experiments were undertaken in rats by us to study the disappear- 
ance rate of the trypanosomes (T. evansi) from the-inculation and the cytocheinical 
changes in the organisms after treatment with suramin (15 mgin./kg. intravenous 
route). The drug exerted its action very quickly and stamped out the parasites 
from the peripheral circulation usually in 24 hours and rarely in 48 hours. The 
parasite count began to fall immediately after the start of therapy with this drug 
as evidenced by the serial counts of the parasites at frequent intervals. ‘The 
number of dividing forms specially the binuclear ones was observed to be appre- 
ciably higher in most cases than the initial count before treatment although the 
total parasite count was considerably reduced. The nuclei of the trypanosomes 
divided probably by the stimulation of the drug but the cytoplasm of the parasites 
failed to divide due to the interference of the drug with the nucleo-protein 
synthesis. Indiscriminate distribution of the flagella with kinetoplasts and the 


nuclei without any cytoplasm and cell membrane were seen in the stained film 
after treatment. 


ypanocidal drug called 
s, namely ‘Germanin’, 


A marked increase of mucopolysaccharides with an appreciable reduction of 
RNA in the cytoplasm of the trypanosomes was observed as with antrycide therapy. 
Localisation of alkaline phosphatase, however, in the nucleus, bordering flagellum, 
kinetoplast and cytoplasm remained unaltered. 

The above observations suggest that like antrycide, suramiu also had no direct 
action on the nucleus and. the increase of reaction for mucopolysaccharides 
(heparin like substance) was protective reaction on the part of the organism. 


15. Treatment of haemorrhagic Cholera and severe haemorrhagic diarrhoeas. 
HEMENDRA NATH CHATTERJEE, Calcutta. 


1. Seven severe cases with haemorrhagic stools who showed the Cholera 
Vibrio and entamoeba histolytica were treated with the combined therapy of 
Terramycin and the raw juice of Coleus Aromaticus. There was a clinical cure in 
all cases, Hight similar cases were kept as controls who did not receive Terra- 
mycin. Amongst latter, 3 cases died giving a mortality rate of 38%. 

2. Another group of 43 cases with haemorrhagic stools and severe diarrhoea 
Were treated with the raw juice of the herb Euphorbia Pilulifera. Of these 23 


cases showed the Cholera Vivrio in stool culture and the remaining 20 cases were 
Culture negative, 
3. 


Stools were controlled within 72 hours (58% within 24 hours, in another 28% within 


7i 


48 hours and in the rest 14% within 72 hours). ‘The mortality rate was 8% for 
Culture positive cases and 10% for culture negative cases. 


In all cases (both culture positive and negative), diarrhoea and haemorrhagic 
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horbia Pilulifera seems to be mainly clinical as it seems 


_ The action of Eup : l 
SAFN a Vibrio or entamoeba histolytica. 


to have no action either against Choler 


16. Reduction of Cholera Mortality by the control of bowel symptoms and other 


Complications. 
HEMENDRA NATH CHATTERJEE, Calcutta. 


It has been possible to substantially reduce the mortality rate of cholera by the 
help of various remedies for the different signs and complications as follows : 


(1) Choleraic diarrhoea by Coleus Aromaticus with or without Bael 
(2) Haemorrhagic stools i .. by Euphorbia Pilulifera 
(3) Other Associated bowel Infection 


(a) Acute amoebiasis by Terramycin cum Coleus Aromaticus 


(b) Sub-acute amoebiasis .. by Bismuth arseniliate cum iodoquinol. 

(4) Vomiting a o .. by Avomine 

(5) Dehydration i A .. by Human plasma, pyrrolidone and saline 

(6) Uraemia is Go .. by Combined therapy with Phenergan 
(intramuscularly) and Vitamin C (in- 
travenously) 

(7) Oedema of Lungs ob .. by Priscol 

(8) Inflammatory complications .. by Antibiotics 

(9) Paralytic ileus .. aa .. by Combined treatment with Neo-stigmine 


and pantothenic acid. 


17. Incidence of Rh(D) in Cooley’s anaemia. 


C. R. DAS GUPTA, J. B. CHATTERJEA and R. N. RAY, Calcutta. 


Rh typing was done with potent anti-D serum, using auto-serum as diluent in 
116 Bengali Hindus consisting of Cooley’s anaemia 43, parents of Cooley’s anaemia 45, 
and normal subjects or patients with other diseases 38. The incidence of D-negative 
was 20:9 per cent in Cooley’s anaemia and 13:32 per cent in their parents. In con- 
trast incidence of D-negative in the same racial population was as low as 5:5 per cent 
in normal subjects or in patients with other diseases. ; 


18. Serum Vitamin B,, Concentration in Normal Indians and in blood dyscrasias. 


C. R. DAS GUPTA, J. B. CHATTERJEA, S. K, GHOSH and D. K. BANERJEE, 
Calcutta. 


Vitamin B,, concentration of 7 i i i i i 
Euglena gracilis var bacillaris a ee Janay a eae! eee 
i - In normal Indians mean free 
vitamin B,, concentration was 53:3 micromicrogram per ml. (range 20-164 | mean 

total vitamin B,, was 295:5 (range 98-600). i Š KOSS ; 
In an average case of nutritional macrocytic anaemia both the free and total 
vitamin B, concentrations were low. In uncomplicated iron deficiency anaemia and 
in aplastic anaemia vitamin B,, concentration of serum was withi eit 1 limits 
In dimorphic anaemia the concentration was variable depending o E AEE i ro- 
portion of deficiency factors; in four out of ten cases, vitamin sans ra 

below the normal range; in the remaining six cases it was within Homan range. 
In chronic myeloid leukaemia the concentration was in general higher than 


normal. In one case of erythrolenkk: nia 3 co 

k aemi » & very rare di (> i i 
É y sease vita: zol- 
centration was also high. $ i ESS 3 
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19. A functional study of Nutrition among the Mundas of Bihar. Part I—Extensive 
Studies. 


Usp N. P. RAO, Lucknow. 


Field investigations have been conducted at selected areas in Khunti Sub- 
| Division, (predominantly inhabited by Mundas) Ranchi District, Chotanagpur Divi- 
sion with a view to (a) appraise some broad aspects of the existing condition of tribal 
food habits in relation to their rural life and living, (b) estimate quantitatively their 
dietary status in the light of data vis-a-vis their social and cultural structure. Some 
useful “reconnaissance” or ‘pilot’? observations were made during the survey with 
particular reference inter alia to the degree of variation in the nature of food taken 
and its weight, procurement, storage and preparation of food, ceremonial drinks and 
annual ceremonial hunt and distribution of the game. 


} 20. A functional study of Nutrition among the Mundas of Bihar. Part II—Intensive 
Studies. 


N. P. RAO, Lucknow. 


In Part I of this series is described quantitatively the broad aspects of the 
existing condition of food habits of Mundas in Bihar in relation to their rural life and 
living. In this Part are described the results of attempts made for quantification of 
the data pertaining to the above problem, and the more important steps involved 
in the study of this problem. Outlines of intensive studies carried out, the methods 
adopted and the type of data collected on the subject have been discussed. 


21. Antibiotics in animal nutrition. 


EMSAES ST 


D. BANERJI, Calcutta. 


a 


Growth promoting effect of four different dosages of aureomycin, two of penicillin, 
one each of streptomycin and chloramphenicol was studied on guinea pigs kept on 
natural though inadequate diet. Rabbits were similarly investigated with different 
dosages of aureomycin. here was no statistically significant difference in the 
weights of the experimental and the control groups of animals after 12 weeks of 
experimental period, during which both the groups gained in weight by more than 
400 per cent of the original weight. 


21A. Effect of prolonged milk diet on our Laboratory mice. 
N. K. ROY and A. N. BOSE, Calcutta. 


Absolute milk diet or addition of it in the usual dietary is unfavourable for 
the growth of P. berghei blood induced infection in our inbred laboratory white 
mice. The intensity of activity increases with the length of period, the animal 
1s kept on milk diet before inoculation. But too long a period on milk diet, deprives 
the animal of that protection. Temporary depletion of the essential metabolite for 
the growth of the parasites is perhaps made good by gradual adaptation of the host 
to the changed circumstances, which responds by synthesizing the metabolite for 
the growth of the parasites, from simple stuff. This apparently paradoxical pheno- 
menon may supply some explanation for high incidence and mortality from malarial 


“ver, amongst the year-long undernutritioned population in the malarial zones in 7 
our country, pa 
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22. Treatment of Rye seeds (Secale cereale) with Indolep goie emel lid 


butyric acids. 


SALIL KUMAR CHATTERJEE, Darjeeling. 


The effects of pre-sowing treatments with Indole acetic acid and Indole butyric 
acid on the germination of Rye seeds (Secale cereale) have been Solvi, from the 
day of sowing till the development of healthy seedlins, In eoin gronin and 
development were followed by noting the total no. of leaves per plent at the time 
harvesting, total number and length of tillers(em) per plant and fresh weight of 
mature ears per plant in grams. i 

Seeds were soaked for 25 hours at room temperature in the last week of 
September 1954 in 10, 50 and 100 ppm. solutions of Indole butyric and Indole acetic 
acids. A control was kept where equal number of seeds were soaked in distilled 


water for the same period. After the period, seeds were sown in loose prepared i 
soil under normal field conditions. 


In all the treatments of indole acetic acid (10, 50 and 100 ppm.) and in the lowest | 
concentration, 10 ppm.) of indole butyric acid an accleration in the rate of germina- | 
tion was noted. In higher concentrations of I.B.A. (50 and 100 ppm.) the total 
percentage of germination of seeds leading to normal healthy seedlings was inhibited 
and the inhibition was proportional to the concentration. Pre-sowing treatments with 
IL.A.A. increased total percentage of germination in all the concentrations. The i 
enhancing effect on germination was however most prominent in lowest concentra- | 
tion of I.B.A. 

As regards the effects of hormones on ultimate growth of the mature plants 
idole butyric acid in the concentration of 10 ppm. showed a distinct increasing effect 
over the controls. Indole acetic acid also induced accelerating effects in the con- 
centration of 10 ppm. but other two concentrations were not clearly effective. 

In conclusion it has been stated that during the early stages of germination 
rapid production of auxins takes place from the stored inactive precursors. During j 

S these stages the supply of additional active auxin from an external source may | 

aS be expected to accelerate the growth rates above the normal, provided the concen- i 
tration does not teach beyond the optimum. And such pre-germination treatment | 
may radically effect the subsequent development of the plant. In the present in- i 
vestigation pre-sowing treatments of seeds produced, in some concentrations of 
hormones, an enhancement of ultimate growth. Although the convincing proof is | 
still needed, such phenomenon have come to be connected in the minds of physio- | 
logists with the hormone balance of the seed, and if such is indeed the case, supply 

i of auxin to seed might easily modify the maturation requirements, 


23. Urticarial Skin Lesion: Identification of the Nature of Chemical Substance 
at the Site and its Estimation. 


M. L. CHATTERJEE and A BANERJEE, Calcutta, r 


There are different views regarding the nature of the chemic 
at the site of an allergic urticarial wheal. 
theory of liberation of histamine or H-su 
concerning liberation of acetylcholine, and a 
and histaminease. T 


al substance present 
The generally accepted view favours the 
bstance, but there are also other views 
c defect in the production of cholinesterase 
l he present iuvestigation relates to the study of the nature of the 
chemical substance present in the extract of the skin of an urticarial wheal. 
Extract of skin prepared after Feldberg and Talesnik was tested on isolated 
guinea pig ileum in magnesium free tyrode solution 


] s ; 4 in presence of the specific 
antagonists viz. atropine and mepyramine, 


‘ Approximate quantitative estimation of 
the content of the chemical substance was also made. The present experimental 


CC-O. In Public Domain. Gurukul Kangri Collection, Haridwar 


a= _ 2727 7} <<, re ee 
| Digitized by Arya TEA Chennai and eGangotri 
Section IX : Medical and Veterinary Sciences 341 


findings show the presence of histamine at the site of urticarial lesion to be at a 
much higher concentration (3-5 times) than that found at otherwise normal areas 
Ag of skin. 


i 24. Hepatic structure and function in Kala-azar, 
P. C. SEN GUPTA, B. DAS GUPTA and H. N. RAY, Calcutta, 


Hepatic tissue obtained by needle biopsy from 14 cases of untreated or resistant 
kala-azar, in which tests of hepatic function were carried out, was studied by histo- 
logical and histochemical methods. Evidence of hepatic dysfunction, viz., altered 

Ae albumiu globulin ratio, increased gamma globulin content, increased prothrombin 
time, high values for thymol turbidity test, was present in all the cases. The degree 
of proliferation and parasitisation of the Kupffer cells showed wide variation in 
> different cases. The degree of parasitisation could be classed as intense in 5, 
moderately heavy in 4, mild in 2 and slight in 3 cases. In a few instances foci of 
parasitised and non-parasitised histiocytes with lymphocytes and plasma cells were 
seen in the substance of the liver. 

The pattern of hepatic lobule was altered in cases showing marked proliferation 
and swelling of the Kupffer cells. The parenchyma cells of the liver showed varying 
i degree of degenerative changes, viz., inequality of cells and their nuclei, balloon 
cells, more frequently ın cases showing moderate to heavy infection; slight fatty 
changes were found in 3 cases only. In the cases with light infection the liver cells 
were normal. Granules of bile pigment, lipofuscin, calcium, were found in the 
parenchyma cells in many of the cases. The portal tracts often appeared more 
cellular and contained parasitised histiocytes, lymphocytes and plasma cells. ‘The 
sinusoids were congested in most of the cases. Early cirrhotic changes were found 
in one case and slight increase of fibrous tissue in another. 
| In the cases showing moderate to heavy infection and one with mild infection, 
depletion of polysaccharides from liver cells was noted. In cases with mild infection 
generally the glycogen content—appeared to be normal. Feeble reaction for poly- 
saccharides was noted in the leishmania in a few heavily infected cases. 

The pattern of reaction for alkaline phosphatase was more or less normal in 
majority of cases. The leishmania showed strong reaction in the nucleus and 
| distinct reaction in the kinetoplast and the body wall; the cytoplasm showed rela- 
| tively weaker reaction. 
| Biochemical evidence of hepatic dysfunction was present in all the cases, but 
i there was wide variation in histopathological picture—indicating lack of correlation 
between functional disturbance and the structural and cytochemical changes noted. 


25. Pigment in Trypanosomiasis of Guineapigs. 
H. G. SEN, A. M. MUKHERJEE, H. N. RAY and G. SCHYNOLL, Calcutta. 


Records of pigment production in trypanosomiasis have been encountered by 
Fiennes (1952) in the kidney and lymphatic gland of cattle suffering from chronic 
infection with Trypanosoma congolense and Trypanosoma vivax. 

f During the course of our studies on pathology of guinea-pigs, experimentally 
infected with Trypanosoma-evansi, pigments in the form of granules of varying sizes 
Were seen to be present in the spleen tissue. With haematoxylin and eosin stain 
these granules took dark brown colour. The disease due to T. evansi infection 
a in guineapigs usually ran a chronic course with the intermittent crisis and severe 

anaemia leading to the fatal termination in 1 to 2 months. The studies on autopsy 
revealed marked enlargement of the spleen associated with congestion. Micros- 
Copically the normal architecture of the spleen was found to be altered. The red 


W144 


——— m 
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That these granules were haemosiderin pigments 


marked proliferation. au 
Be ae ; hich gave positive reaction for iron. 


were determined by specific test W. ; | 
The presence of haemosiderin pigments in the spleen tissue suggests the destruci i, 

tion of erythrocytes by the macrophage cells and indicates a probable relation with 

the metabolic disturbances which are a feature of the disease. 


26. Effect of f-irradiation of the gastric mucosa in dogs. 
S. R. MUKHERJEE, Calcutta. 


In eight dogs the gastric mucosa was irradiated with a new type of B-ray appli- 
cator consisting of a spherical airfilled baloon with a central source of radio- 


phosphorus. 
There was very little evidence of morphological changes 1n the gastric wall, but i 
a significant fall in the acid secretion resulted from irradiation, ” 


The details of the technique will be described, i 
| 


27. The arterial supply to the human ‘Gubernaculum Testis’. 
S. S. BASU, Madras, 


Fresh male foetuses (arteries specially injected) varying from 18 cms. to 22 cms., 
C. R. lengths have been dissected under dissection microscope. | 
The arteries supplying the gubernaculum are derived from two sources :— 


(1) The testicular artery sends one branch which courses downwards and for- 
wards and descending near to the lower pole of the testis, medial to the globus 
minor, gives a branch to the lower pole of the testis, and then the artery enters the 
substance of the gubernaculum and runs downwards in a tortuous manner. This 


ae artery to the gubernaculum usually gives one or two small branches to the com- 
mencement of the Vas deferens. 


| 


(2) The inferior epigastric artery gives origin to a branch which after a short 
course divides into two branches, one of which curves upwards to reach the guberna- 


culum and within its substance the artery, while running upwards, ramifies into 
smaller branches. 


arteries supplying the round ligament of uterus, both in foetal stages and in adult 


| 
| 
The arterial supply to the gubernaculum in the male is in conformity with the } 
females. ) 


The origin and distribution of the arteries which supply the gubernaculum 
have not so far been mentioned in the available literature 


28. A Comparative Study of the Relative Frequencies of the Different Mitotic 


Stages with some of their Ab ities i 
tag normalities in the Non- i lastic 
Tissues of Human Uterine Cervix. meaner bitte and: Neona 


G. K. MANNA, Calcutta. 


The present paper is a continuation of the previous one i 
i Proc. 41st, Indian 
aortas Cea a ae Pp. 216, 1954). A comparative a of the relative 
Et eee ifferent stages of Mitosis to encounter twenty anaphase 
or aati e eight non-neoplastic and eight neopastic human uterine 
ae s has been made. The proportions of the different mitotic stages im 
the eight non-neoplastic cases, are: anaphases 160; prophases 251; prometaphases 
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133; metaphases 535; and telophases 68; for the same number of anaphases cells 
from the eight neoplastic cases the relative frequencies of the other stages are: 
prophases 249; prometaphases 399; metaphases 2982; and telophases 125. ‘The signi- 
ficance of this result has been discussed. j 


The frequency of various types of chromosome abnormalities in metaphase and 
anaphase stages of mitosis in the above cases has also been studied. In the non- 
neoplastic cases, out of 535 metaphases, 5 plates with hollow spindle, 48 with multi- 
polar spindle, 2 with C-mitosis and 69 with lagging chromosomes have been 
observed. In the neoplastic cases on the other hand, out of 2982 metaphases, 24 
plates with hollow spindles, 125 with multipolar spindle, 82 with C-mitosis, 343 with 
lagging chromosomes are observed. Out of 160 anaphases of each nou-neoplastic 
and neoplastic cases 33 plates in the former and 49 plates in the latter have been 
found to have some abnormality with the division of the chromosomes. ‘The possible 
significance of this result has been discussed in the light of the numerical variation 
of the chromosome number in the normal as well as cancerous tissues of man. 


29. Experimental production of splenomegaly in rats. 
T. K. SAHA, R. N. CHAUDHURI, Calcutta. 


Gradual occlusion of the portal vein was produced by wrapping a piece of 
cellophane paper around the portal vein of a series of albino rats, weighing from 
150--175 grms. As a result the spleen was enlarged 3 to 4 times the original size in 
6 out of 18 rats within a period of about three months. In the remaining ones there 
was evidence of extensive collateral circulation between the portal and systemic veins 
which might possibly a factor in combating the rise of portal tension, Splenoportal 
venography done in three cases showed complete occlusion of portal vein at the point 
of cellophone wrapping with or without dilatation of splenic vein and visualisation 
of dilated tributaries. Histological examination of the spleen showed thickened cap- 
sule and trabeculae, dilated and congested sinuses and proliferated reticuloendothe- 
lial cells in some cases. 


30. Human intestinal Bacteriophage—part 3. Behaviour of Coliphage CVX-5 in 
w Synthetic medium. 


B. M. GUPTA and M. SRBENIVASAYA, Lucknow. 


A bacterial virus isolated from a patient of colitis was reported earlier. Its 
morphological, cultural, host range, and stability characteristics were studied later. 
The behaviour of the virus in a chemically well-defined lactate medium has now 
been investigated. 


Our studies show that in the lactate medium the virus is relatively unstable as 
compared with his stability in the nutrient medium. 


In the ammonium lactate medium the virus cannot be stored very long as one 
finds if it were stored in nutrient medium. ‘The yield of the virus obtained in 
Synthetic medium is somewhat lower. When such a medium is supplemented by 
a single amino acid tryphtophane, the lysis of host cells by the virus is more exten- 
Sive than when no tryptophane is added. Adsorption of the virus to host cells can 
take place even in the absence of tryptophane. 

_ Using this synthetic medium it was possible to undertake a preliminary investiga- 

tion into the nature of resistance offered by a laboratory strain of resistant E. coli 
isolated from infected bacterial plate. Results show that cells of resistant host do 
not permit the adsorption of the virus to the cell wall. 
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31. Anisochilus carnosus in the anaphylactic reactions of Guinea pigs. 


M. SIRSI, Bangalore. 


Fresh juice of Anisochilus carnosus (Syn : Ajapada fees leaved even 
Panjari-ka-pat ; Karpuravalli; Doddapatre) is used in in core melons to 
relieve severe cough, itiching and dermatoses in liver affections ant a other al lergic 
manifestations. Pharmacological investigations have shown that the a Somi oil 
of this plant possesses Gn vitro? musculotropic and DEVONO antispasmodic 
activity, antihistaminic and slight local anaesthetic action. This communication 
deals with the ‘in vitro’ effect of the oil on the anaphylactic reaction of sensitised 

i i and intestines. 

e cc for specific sensitization was the fresh white of an ess. Incuba- 
tion period allowed was 3 weeks. Schultz-Dale reaction in presence of various 
concentrations of the oil using different picess of sensitized uterus and ileum 
indicated : 
(1) the essential oil from the leaves and stem of the plant, though possessing 
Gn vitro’ antihistaminic property does not inhibit the anaphylactic 
response of the sensitized uterus, and, 

(2) the oil diminishes spontaneous movements, causes relaxation of the intes- 
tinal musculature and completely inhibits the contracture due to the 
antigenic stimulation of the sensitized ileum. 

The possibility of the oil being useful in intestinal allergic manifestations is 

mentioned. f 


32. Effect of Rauwolfia alkaloids on Biliary secretion in dogs. 
C. RAMPRASAD and M. SIRSI, Bangalore. 


Though bile is secreted continuously even in the absence of any nerve connec- 
a tions, as shown by the isolated perfusion experiments on liver, in the animal body, 

q the quality and quantity of bile secretion is influenced by the secretory and inhibi- 

tory fibres of the parasympathetic and sympathetic systems respectively. 

Prior to the use of Rauwolfia alkaloids, in fairly large doses over a prolonged 
period, as is now being advocated—more so after the advent of parenteral therapy— 
it is essential to understand the functional derangements likely to occur, as they 
have already been shown to exert antidiuretic effect and interfere with the oestrus 
cycle. 3 

Pi i The infiuence of crude total alkaloids and Reserpine (Serpasil, Ciba, injectable 
form), on the biliary secretion in anaesthetised dogs has been studied. 

Crude total alkaloids (C.T.A.), 5 mg./kg., caused an immediate reduction in 
bile volume, which persisted over a period of two hours, and in few animals did 
not regain the original value even at the end of 4 hours. An intimate relation- 
ship between the rate of flow of bile and the fall in blood pressure was noticed. 

_, Reserpine, 1 mg., and 2 mg., doses, caused a slight transient reduction of 
biliary secretion. Neither the C.I.A. nor reserpine exhibited any antagonistic 
effect to the normal choleretic action of sodium deoxycholate. 


The possible modes of action of these alkaloids in the biliary hyposecretion, 
has been discussed. 


33. Pharmacological investigations of an antiarthritic drug from Polymnia uvedalia 
Linn, i 
S. C. DATTA, Calcutta. 
The resinous portion of the extract from the plant Polymnia uvedalia Linn. 


was investigated for its antihyaluronidase properties in order to determine if it 
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possessed auti-arthritic activity. The test depends upon the suggestion that the 
inflammatory processes are associated with the hyaluronidase imbalance in the 
body and that the beneficial effects of substances like cortisone are due to their 
ability to iniibit hyaluronidase. In order to determine whether it possessed such 
properties, experiments were performed in vivo and in vitro. The in-vivo tests 
showed that when India ink was injected intracutaneously in rabbits and guinea- 
pigs, it remained confined to a spot and did not spread out over a large area in 
the form of pseudopodia as hyaluronidase splits hyaluronic acid, a mucopoly- 
saccharide component of intercellular binding cement of connective tissues in the 
body. When a mixture of hyaluronidase, India Ink and the extract of the plant 
were mixed together and injected intracutaneously, there was little or no spread, 
thus indicating the property of the extract to inhibit hyaluronidase action. In 
the case of guinea pigs, the extract of the plant was injected intracutaneously. 
Spread did not occur, thus indicating that the extract of the plant acts as a 
hyaluronidase inhibitor, even when injected intraperitoneally. In vitro-test with 
the aqueous extract of the plant, however did not show much activity, which indicate 
that the drug action takes place through some system in the body. Preliminary 
experiments on inducing arthritis in rats were performed by the injection of formalin 
and mustard and when these rats were treated with the extract of the plant, they 
showed marked improvement. 


34. Antiveratrinic action of Dilantin Sodium, Procaine Amide and Quinidine. 
R. B. ARORA, Jaipur. 


56 Experiments were done on the Sartorius muscle of frog suspended in twin 
chambers in bicarbonate buffer solution, Supermaximal shocks (40 volts, duration 
0:5 millisecond) were applied to the muscle in the bath fluid by a Grass Stimulator 
delivering Square wares. Veratrine response was produced by Veratridine 1: 
10,000,000. 

Procaine Amide and Dilantin Sodium were compared with Quinidine for their 
antiveratrinic activity. It was found that Procaine Amide is Qualitatively similar 
to Quinidine but Quantitatively 1/5th as potent in its antiveratrinic property. 
Dilantin Sodium on the other hand differed Qualitatively from Quinidine and pro- 
caine Amide in its inability to prevent the development of veratrine response and 
was found to possess 1/10th the activity of Quinidine. 

These results. when considered with the previous findings of the author and 
those of Winbury and Hammer, 1955 J.P.E.T. and Harris and Kokernot, 1950, 
Am. Journ. Physiol. suggest that a parallelism exists between the Antiveratrinic 
aud Antifibrillatory action of drugs. 


35. Antiveratrinic and antiarrhythmic activity of Ortho substituted benzoic acid 
ester of dialkylaminoalkanol (McN-29-A-11) a new local anaesthetic. 


B. R. MADAN, V. N. SHARMA and R. -B. ARORA, Jaipur. 


The effects of a new local anaesthetic McN-29-A-11 were investigated for its anti- 
Vveratrinic activity and on auricular arrhythmias. Results were compared with quini- 
dine. Acute toxicity study was also done. 

The effect on veratrine response was studied according to the technique of Arora 
and Krayer. Atrial flutter was produced by the injury-stimulation method, atrial 
fibrillation was produced by direct application of (1) Acetylcholine and (2) aconitine 
on S.A. node. The effects on refractoriness and conductivity were observed by 
O-T and P-Q intervals respectively from the electrocardiographic tracings recorded 


by Grass Inkwriting Oscillograph. 
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McN-29-A-11 prevented veratrine response in the concentration of 1 :300,000, 
and is three times stronger than quinidine. 

McN-29-A-11 and quinidine reverted auricle flutter at an average dose of 8 mg/kg 
and 21 mg/kg respectively. In auricular fibrillation the average dose of McN-A-11 
was 11:8 mg/kg and that of quinidine was 16 mg/kg. The new drug produced less 
slowing in the rate of conduction than quinidine. aes 

The acute intravenous toxicity of McN-29-A-11 and quinidine in albino mice was 
25-4 mg/kg. and 56 mg/kg respectively. . ; ; 

This drug seems to be a potentially useful drug in auricular arrhythmias and 
myotonia congenita and deserves clinical screening. 


36. Quinidine-like activity of pamaquin. 
R. B. ARORA and B. R. MADAN, Jaipur. 


Substances containing the—CH,-CH,-N (C,H,), group have been reported in the 
literature to possess quinidine-like action in arrhythmias. Since pamaquin possess 
this chemical group, it was adduced that it may also exhibit quinidine-like activity 
and hence the present investigations were undertaken. To give more confidence 
to the results and their interpretations, tests were made only on established arrhyth- 
mias : (a) Auricular flutter produced by injury-stimulation procedure and (b) auricular 
fibrillation induced by the topical application of: (i) 0:05 per cent aconitine and 5 
per cent acetylcholine in anaesthetised dogs. In addition, a comparison of pamaquin 
and quinidine was made on the electrocardiogram of cats. 


The results obtained indicated that :— 


(1) Pamaquin and quinidine both caused a decrease in auricular flutter rate 
followed by an abrupt reversion to sinus rhythm at an average dose of 
4 mg/kg and 21 mg/kg respectively. ` 

(2) Average fibrillation-combating dose in aconitine-induced arrhythmia was 8 
mg/Kg with pamaquin, while the same for quinidine was 18 mg/kg. 

(8) In acetylcholine-induced auricular fibrillation pamaquin showed an activity 
equivalent to that of quinidine. 

(4) Analysis of electrocardiographic data revealed that pamaquin caused greater 
slowing of conduction rate and more lengthening of refractory period. 
The former one is unfortunately a very deleterious property of pamaquin, 
because in the presence of conduction defects it might precipitate fatal 


ventricular fibrillation, which precludes it from being a drug of possible 
therapeutic usefulness in auricular arrhythmias. 


37. A study on the chemical structure of cinchona alkaloids and cupreines 


responsible for its negative Ionotropic action in isolated Amphibian and 
Mammalian hearts. 


R. B. ARORA and $. L. AGARWAL, Jaipur. 


Sixty experiments were conducted on isolated perfused amphibian and m 
hearts to establish the chemical configuration of cinchona alkaloid d 
responsible for their negative ionotropic action. AS R 

It was observed that like the cardiac 


ammalian 
cupreines 


glycosides and aglycones (Arora and Krayet 
—106, 371; 1952 and Arora, 108, 26; 1953, Jour. Pharm. and Exp. Rea the cardiac 


activity of cinchona alkaloids and cupreines is based on the same sterochemical and 
chemical requirements as their antiveratrinic activity (Arora April, 1955, Ind. Jour- 
Med. Res., and Arora and Dandiya to be published). 4 i ; 
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38. Antiarrhythmic activity of Nardostachys jatamansi. 
B. R. MADAN and R. B. ARORA, Jaipur. 


Volatile oil, active principle of N ardostachys jatamansi, an indigenous Indian 
drug, was investigated for its antiarrhythmic activity. The experimental procedures 
for inducing arrhythmias were : 

Isolated rabbit auricles, : 

II. Auricular flutter produced by the method of injury cum electrical 

stimulation. 

HI. Aconitine and 

IV. Acetylcholine-induced auricular fibrillation in pentobarbitalized dogs., 

V. Digitalis-induced ventricular arrhythmias. 

Also, the effects on the conduction and refractory period were studied by measuring 
the P-Q and Q-T intervals in the electrocardiogram of cats. 

In each case quinidine was used as standard for comparison. 

The results obtained in this study indicated that Nardostachys jatamansi was 
inferior to quinidine in its antiarrhythmic activity. But it scored significant advant- 
ages over quinidine in four important respects : 

(1) Its intravenous toxicity, LD 50 in mice was 803 mg/Kg. as against 
55 mg/Kg. of quinidine. 

(2) It caused less slowing of conduction than quinidine. 

(3) Its hypotensive effects were less marked. 

(4) Quinidine exhibits a marked negative ionotropic action and seriously inter- 
feres with the force of contraction of the heart when given in a dose 
sufficient to abolish fibrillation but Nardostacys jatamansi did not have 
marked myocardial depressant action. 

With these facts in view, it is suggested that this ancient herbal preparation 
does show sufficient promise to warrant clinical trials. 


= 


39. The effect of Adrenaline, and Nor-adrenaline on the cardio-vascular effects of 
thiopentone. 


P. K. DAS and R. B. ARORA, Jaipur. 


Experiments were conducted on 32 anaesthetised dogs with S-A and A-V nodal 
rhythms with a view to find out the resuscitative value of sympathomimetics on the 
deleterious cardio-vascular effects of thiopentone. Thiopentone 5 to 10 mgm/Kgm, 
and adrenaline and nor-adrenaline 2 to 5 megm/Kgm were administered intrayen- 
ously. Continuous intravenous infusion of adrenaline and nor-adrenaline was given 
at the rate of 0:20 to 0:40 mcgm/Kgm/min. by Straub’s continuous infusion machine. 

The reappearance of P wave due to adrenaline in A-V rhythm was not seen 
when ït was given following thiopentone administration, showing cardio-depressant 
effect of the latter. 

Thiopentone did not block the cardio-accelerator response of adrenaline, but the 
latter could reduce the cardio-depressant effect of thiopentone. Thiopentone reduced 
the pressor response of adrenaline and nor-adrenaline. But hypotensive effect of 
thiopentone could be reduced by simultaneous administration of adrenaline or nor- 
adrenaline, or its administration during continuous I.V. infusion of nor-adrenaline. 
These findings establish the resuscitative value of these sympathomimetics in C-V 
Catastrophies during thiopentone anaesthesia. 

The depressor response of adrenaline, when it was present, was more prolonged 
when given after thiopentone administration. Thiopentone showed prolonged hypo- 
tensive effect when given during continuous adrenaline infusion. It appears that 
thiopentone facilitates the vasodilator component of adrenaline. 
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40. Bactericidal and Fungicidal action of Neem leaves. 
S. P. BANERJEE and P. K. SANYAL, Calcutta. 


In the present study both Azadirachta indica A. Juss (ordinary neem) and Meliq 
azedarach Linw (Ghora neem) have been used. 

The bitter principle of Neem leaf, Azadirachta indica A. Juss has been found to 
be a glucoside whereas the leaf of Ghora neem, Melia azedarach Linn is practically 
bitterless and glucoside is absent. The glucoside is soluble in water, alcohol and 
chloroform but insoluble in ether and petroleum ether. Alkaloid is absent in both 
the leaves but both of them have been found to contain free sugar and Tannin, 
Both the leaves contain a steam volatile oily substance in small quantities (neem= 
0:3 per cent, Ghora neem=0-25 per cent) but the volatile substance present in neem 
leaves has got a characteristic odour, 

The action of the neem leaves on some of the bacteria has been found to be 
positive only when the bacteria is kept in contact with either water extract or 
alcoholic extract taken up in water for a long time. Minimum concentration of 
the extract to be effective is 10 gm. of leaves per 100 c.c. 

The action of neem leaves on some of the pathogenic Fungi has been found to 
be somewhat effective. Here also ordinary subculture method or cylinder and 
plate method fail and thns long time of contact is necessary. 

But Ghora neem has got no action at all as has been found out hy following 
the same procedure with Ghora neem extract. 

Thus it can be concluded that neem leaves have got a very mild hactericidal 
and fungicidal action while Ghora neem is practically useless. 


41. Some observation on the stability of Vitamin C. 
K. K. ROHATGI, P. K. SANYAL, and A. K. BHATTACHARJISE Calcutta. 


; It has been observed that vitamin C in aqueous medium deteriorates markedly 
in the presence of air and light. The dilute solutions deteriorate more rapidly than 
the concentrated ones under the same conditions. ‘The constant stirring of the 
solution destroys more vitamin C, Vitamin C was found to be quite stable under 
the atmosphere of Nitrogen. No appreciable difference was observed on the deterio- 


tation of vitamin C, when experiments were carried out in darkness or in light of 
wavelength 3650A within the period of 24 hours. 


vas E $ unstable in 10 per cent Phosphoric acid solution and deteriorates 
rapidly under atmospheric Oxygen, while it is quite stable under the atmosphere 


of Nitrogen. It has been also observed that Vitamin C in Metaphosphoric acid 
solution is stable under atmospheric oxygen 


; 7 no deteriorati V ter 
EE o 1a hours 5 ioration was observed aft 


The pH plays a very dominant part in the stability of Vitamin C. It has been 
observed that under the same conditions of experiment Vitamin C a more stable 
at pH 2-2 than at higher pH. At pH 4 buffered by sodium i; 
no deterioration was observed upto 70 OnE, i 
noticed that the change of buffer mixtures in: 
At pH 5 buffered by sodium acetate and aceti 
till 46 hours but at pH 5:2, buffered by citri 
Vitamin C was found to be deteriorated wi 
buffered by Potassium hydrogen Phthalate a 
deterioration was found to be 16-17 per cen 


acetate and acetic acid 
Another very interesting point was 
fluences the stability of Vitamin C. 
c acid, no deterioration was observed 
c acid and Na, HPO, 6:67 per cent of 
thin 23 hours while again at pH 52 
nd sodium hydroxide the percentage of 
t within 22 hours, 

So, it can be said that while preparing any liquid vitamin C compound, to be 
used as medicine, much care and consideration are needed, 
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42. Action of Cashewnut shell oil in Rats. 


P. K. SANYAL and M. R. CHAKRAVARTY, Calcutta. 


The rats were fed with four different varieties of the shell liquid diluted with 
propylene glycol viz. (i) the raw oil, (ii) the distilled fraction coming out upto 2559 
at 7-8 mm. pressure, (iii) the distilled fraction coming out in between 235° to 255°C 
at 7-8 mm, pressure and (iv) the specially treated whole oil used by Dr. Bhaduri 
and Sanyal in the School of Tropical Medicine. 

The results of the present work indicate that the raw oil as well as the distilled 
fractions have very much injurious effect on the heart, where haemorrhages are 
observed. But in the case of the raw oil the kidney and the liver remain normal, 
where as the 2nd fraction of the distillate (as referred to earlier) produce patchy 
degeneration of the tubules in the kidney. In this case the examination of the liver 
tissues shows much fatty infiltration of the entire lobules. 

Low dose of the Ist fraction of the distillate however does not affect the heart 
and the liver also remains normal. 

Best results were obtained with the specially treated oil prepared for the treat- 
ment of human patients. Here the heart and liver remain normal. Even with 
high dose, only the kidney showed some cloudy swelling of the tubular epithelium. 
But at low dose the kidney also remains normal. 

One interesting thing to notice is that the liver in almost all the cases remain 
normal. Only in one case an abnormality was found and that also was not very 
much devastating. 

This may be claimed to be a real advantage of this particular drug. On proper 
processing, the oil maintains its anthelmintic property accompanied by extensive 
decrease in the toxicity. As such its administration in proper dosage in cases of 
helminthiasis can be safely recommended. 


43. Vitamins in Betel leaves. 
P. K. SANYAL and S. SEN, Calcutta. 


The object of the work was to make a comparative study of the leaves of Pan, 
Piper betle Linn. and to estimate some of the more common vitamins in some of 
the different varities of the leaves usually used in Bengal, viz. Bangla or Deshipan, 
Mithapan and Shanchi pan. i 

The morphological variation of the three varities of betel leaves were deter- 
mined. The leaves were found to vary in smell, shape, colour and taste. By the 
Size and nature of petioles the Bangla variety can be distinguished from the others. 

The volatile oils were determined and were found as given in the following 
Table. The Misti varity is found to contain the maximum amount of volatile oil. 

The vitamin contents of the different variety were determined and it was found 
that all the varieties there are appreciable quantities of Vitamin C (comparable to 
Oranges and banana). Nicotinic acid and carrotene (even comparable to carrots). 
The different Vitamin contents can be seen at a glance from the following table. 


TABLE. 
nT 
Variety | Vitamin Cin | ‘Thiamine in | Riboflavin in | Mem/100 Carotene in 
mgms/100 gms.| y/100 gms. y/100 gms. gms. Y gms. 
=~ 
Bangla 
“6 : f 9 0-893 
Yahi i: 23.5 on 35 0:63 
‘SS eager 31-1 10 2-3 0-743 
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44. Pharmacological study of the Tincture of Rakta-Karabi (Norium Oderum 


Soland) flowers. 


P. K. SANYAL and H. K. DAS, Calcutta. 


A tincture of the flowers was prepared according to the official digitalis method 
by drying at 50°C and percolating with 70% alcohol for 10 hours. The tincture 
was found by evaporation to contain 3:946% total solids. Experimenting with cats 
heart in situ this tincture was found to have a cardiotonic activity. The minimum 
lethal dose or LD 50 of the tincture was determined with white mice and found 
to be 2:1 c.c. of the tincture per kg. of body weight a sub-lethal dose of the 
tincture left the mice motionless, and paralytic symptoms appeared followed by 
signs of dyspnoea. Dissection of mice killed by a lethal dose—revealed congestion 
in spleen, heart and kidney and effusion in peritonian and pericardium cavity. 


The active principles in the tincture were soluble in water and the fraction of 
the tincture insoluble in water had no activity. ‘They were not precipitated by lead 
acetate. In fact the portion precipitated by lead acetate had no cardiotonic activity, 
The active principles could be extracted from the water solution with chloroform, 
which a property of cardiac glucosides, and thus served as a method of separation 
from saponins. In fact, glucosides were detected in the chloroform extract. Hence 
it seemed very probable that the active principle was a cardiac glucoside. 


In large doses the drug produced a sharp fall in the blood pressure, that 
recovered quickly. The rate of contraction of the heart was slowed but the ampli- 
tude increased. In comparatively smaller doses the blood pressure rose steadily, 
the rate and the amplitude of contraction of both auricle and ventricle increased. 
The action of the drug was persistent. This drug should prove very effective in 
myocardial weakness. 


45. Toxicity Determination of Several Fractions of Cashewnut Shell Liquid. 


P. K. SANYAL, K. K. ROHATGI and A. B. ROY, Calcutta. 


The cashewnut shell oil has been proved efficacious in the treatment of various 
helminthic infections like roundworm, hookworm, Hymenolopis nana and Fascio- 
lopsis buski. Due to the yescicant action, neither the crude cashewnut shell oil 


nor the distillate can be orally administered for therapeutic purpose, as both of 
them are toxic. : 


ae the present work two varieties of cashewnut shell oil obtained from the 
seeds of Goa and Midnapore, were distilled under vacuum and the distilled portions 


were separated chromatographically into different fractions, in order to compare 
the toxicity with respect to the redistilled oil. . 


Seven fractions were obtained from the redistilled C.N.S.1. 
method, out of which, elute No. 2 and 3 only were in su 
conduct the toxicity test. 


by chromatographic 
ficient quantities to 


As the oil has been used orally, 
ments to rats. The toxicity tests 
liquid caused damage to the hearts of the rats 
Its injurious effects on kidney and liver w 
No. 3 of the Midnapore variety of oil was fo 
C.N.S. Liquid, but perhaps its action takes 
from a greater longevity of the rats fed on 


on redistilled oil. The yellowish liquid obta 
variety of oil was d 


the toxicity was determined by feeding experi- 


where haemorrhages were observed. 
ere also markedly noticed. ‘Ihe elute 


place a bit slowly as can be guessed 
this fraction compared to those fed 
e ined as elute No. 2 from the Goa 
efinitely less toxic than the above two fractions, as is clear from 
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both the tissue studies and also from the observation that even a dose of 0-5 cc. 
of the diluted fraction was not fatal to the animal. 


46. The action of Chlorpromazine on the Hypothalamus. 
S. R. DASGUPTA, Calcutta. 


A strong central effect particularly a special affinity for the hypothalamus of 
chlorpromazine has been claimed by various workers, including the author. 

In the present paper the available evidences of action of the drug on the 
hypothalamus are discussed and an attempt is made to evaluate the effect. The 
sifting of the evidences reveals that only four of the hypothalamic functions namely 
(i) ‘sham rage’ (ii) Pressor. responses elicited by direct electrical stimulation of 
hypothalamic pressor areas, (iii) natural oestrus cycle in rats and (iv) thermal 
regulation (ability to facilitate the production of hypothermia by surface cooling) 
are affected by chlorpromaizine. 7 

On the other hand many other functions e.g. (1) liberation of ADH, (2) lacta- 
tion and (3) lymphocytopenia of stress are not affected by the drug. 

After a detailed discussion the following conclusion has been drawn: “It 
appears therefore, that so far as the hypothalamus is concerned, it is only the 
caudal hypothalamus which is sensitive to chlorpromazine, where as the anterior 
and possibly even the middle hypothalamus are refractory to the drug. Moreover, 
the sensitiveness of the caudal hypothalamus is markedly enhanced when it is freed 
from cortical influences’’. 


47. Study of the effect of chlorpromazine on Lymphocytopenia of stress in rabbits 
and diencephalic cats. 


S. R. DASGUPTA, Calcutta. 


Emotional and operative stress result in a relative or even absolute lympho- 
cytopenia. The lymphocytopenia is pressumably elicited through the pituitaty 
adrenal mechanism. Corticotrophins (ACTH) or leucocorticoids can produce lympho- 
penia whereas adrenaline raises the lymphocyte count even in the absence of 
stress. There is now general agreement that the central nervous system parti- 
cularly the hypothalamus is capable of stimulating the anterior pituitary gland 
to secrete ACTH whenever the individual is exposed to a stressing agent. It was 
therefore considered that chlorpromazine might be able to prevent the lymphopenia 
of stress, an action which may be interpreted as an inhibition of hypothalamic 
activity. 

Two series of experiments were performed. In the first series rabbits were 

used and emotional stress was applied by giving subcutaneous faradic stimulation 
before and after the administration of chlorpromazine. Blood (W.B.C.) count was 
done before and after the administration of the drug and stimulus. Leucocytosis 
With a relative and absolute lymphopenia resulted every time after the stimulation 
irrespective of premedication. In the 2nd series the excitory background of ‘sham 
Tage’ was the stressing agent. Total and differential blood count was performed 
before and after the operation. Here again absolute lymphopenia along with marked 
neutrophilic leucocytosis was the result. à : 
_ The findings of the present series of experiments thus show that chlorpromazine 
18 not capable of protecting the animals from the effects of emotional or traumatic 
Stress. This is in support of the authors earlier contention “that in its action on 
the hypothalamus chlorpromazine has, so far, been found to be effective on the 
caudal hypothalamus only”. 
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48. Design of experiment suitable for routine work for assay of relative Potency 
of human chorionic gonadotrophin utilising male toad, Bufo melanostictus 


Schneid. 
J. K. MOHANTY, Cuttack, Orissa. 


The author and his associate reported “A new method of assay of human 
chorionic gonadotrophin utifising male toad, Bufo melanostictus Schneid”. In that 
work they used 7 graded doses primarily to study the dose-response relationship, 
the linearily and steepness of the regression line and the suitability of the method 
as a whole for assaying human chorionic gonadotrophin. Further studies showeq 
that for routine assays of relative potency only a 6-point assay (3 doses of the 
unknown and 3 doses of the reference standard preparation) is necessary. The 
present paper gives the details of statistical design and performance of the 6-point 
assay suitable for routine work. 


48(a). Studies on seasonal variation in the reactivity of male toads, Bufo 
melanostictus Schneid in the assay of human chorionic gonadotrophin, 


J. K. MOHANTY, Cuttack, Orissa. 


The author and his associate worked out and reported, “A new method of 
assay of human chorionic gonadotrophin utilising male toad, Bufo melanostictus 
Schneid” as the test animal. But no evidence was provided if the seasonal varia- 
tion would affect the results of assay. The present report embodies the results 
of study on this point. 

Bi-monthly asays were performed for a whole year using the same unknown 
and standard preparations of human chorionic ‘gonadotrophin stored under standard 
conditions. Statistical analysis of results showed that the reactivity of toads varies 
to some extent in the different seasons in that there is slight shift in the MED but 
there is no significant change in the slope of the regression lines, all being parallel. 
The conclusion is that slight seasonal variation in the reactivity of the test animals 
does not affect the accuracy of the assay, provided that in each assay a reference 
standard preparation is used for comparison. 


49. The site and mechanism of development of tolerance to hexamethonium. 


J. K. MOHANTY, Cuttack, Orissa. 


The author reported that tolerance to 
nium and related substances follows thei 
that in the blood of hexamethonium tre 
substance is present which confers on th 
chemical -relatives. 


The present studies to find out the site and mechanism of development of 
tolerance were made on superior cervical ganglion—nictitating membrane prepara- 
tions of cats with (i) evisceration, (ii) evisceration and total nephrectomy, (iii) total 
nephrectomy, (v) (iv) evisceration with subsequent kerna e of AA liver 
into the circulation. Experiments on closed circuit perfusion of isolated livers, 


and cross-circulation between normal a x i a 
2 nd hexamethoniur yi imal 
nt - mals 
sear reated eviscerated ani 


The results of experiments 
ment of tolerance. It also inac 


ganglion blocking action of hexametho- 
r administration to intact animals and 
ated animals and patients an unknown 
e ganglia tolerance to the drug and its 


provide evidence that liver is the site of develop- 
tivates a substantial part of a given dose of hexa- 
mferring tolerance on the ganglia to hexamethonium 


is formed in the liver and is carried through blood, It might be a conjugated 
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or degraded product of hexamethonium. Kidney does nof play any role in the 
development of tolerance but is concerned only with the excretion of the drug. 


50. Nickel-ammine formation in Aqueous solution. 
P. C. SINHA and R. N. MUKHERJEE, Patna. 


The complex formation between nickel sulphate and ammonia has been studied 
thermomietrically by the method of Dutoit. The method was modified to eliminate 
its defects. The values of difference in heat contents of the system was plotted 
against the volume of titrant. The breaks in the graph corresponded with the 
formation of diamino-, triamino-, tetramino-, and hexamino-, nickel ions in solution. 


51. A study of halteres of sandflies, 
R. D. MITRA, Poona. 


The halteres of specimens of P. argentipes, the Indian vector of Kala-azar and 
P. papatasii, the vector of sandfly fever were studied to ascertain if a co-relation 
exists between the altitude of the place and size of halteres of sandflies found in 
that place. Some specimens of these species obtained from Poona (altitude 2100), 
Panchgani (altitude 4378’) and Jammu and Kashmir valleys (average altitude 5500) 
were examined for this purpose. 

It was found that the halteres of specimens of these species found at a higher 
altitude are narrower and more laneeolate in shape than the halteres of these 
insects found in the plains. 


52. Role of albuminoid ammonia and other chemical factors in the breeding of 
anopheles sundaicus (Rodenw): A preliminary note. 


PURNENDU SEN, Calcutta. 


Water sources around the city of Calcutta were examined to find out if the 
chemical constituents of the water were responsible for the breeding of Anopheles 
sundaicus which is a virulent transmitter of malaria in lower Bengal. 

PH, Alkalinity, Chlorides, Albuminoid ammonia, Free ammonia, Absorbed 
oxygen, Nitrites, Nitrates, Carbonates, Fe, Ca, Mg, and suspended matters were 
analysed in relation to the breeding of the particular species. 

It was found that chloride content of the water regularly increased during the 
breeding of the species which happen to be salt water breeder. 

The data for albuminoid ammonia on statistical analysis showed a definite 
correlation with the breeding of the species. Actually the breeding takes place 
when this factor is low compared to the figures obtained at other times when there 
was no breeding. 

Free ammonia increased slightly with the reduction of albuminoid ammonia. 
As regards the other constituents studied no apparent correlation was noticed. 


VETERINARY SECTION 


53. Some Observations on Johne’s Diseases in Sheep. 
P. G. PANDE and D. KRISHNA MURTY, Mathura. 


With the control of ‘Tuberculosis .in most of the European countries, the 
Problem of combating infection of Myco-johnei came into prominence during the 
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recent years. Although this disease entity ‘has Se eae ade ae with 
Tuberculosis, yet it has not been subjected to Pere Pi Teer as aes y due 
to its lack of significance to public health. But from ine point o rea = animal 
husbandry, it is perhaps more devastating in its effects on ea ce th and in 
view of the chronic insidious nature of this disease, long an irregular period of 
incubation, absence of any definite clinical symptoms, and lack of Seitek diagnostic 
methods to detect preclinical state of infection, control of this disease is still ą 
complex problem facing the veterinarians. ; a 

In India, this disease was introduced into some of the organised herds along 
with the foreign breeds and has spread to those areas where these farm-bred 
animals were distributed. In sheep this disease was first detected in this country 
at Hissar and except for stray reports of its incidence in a few other flocks, no 
systematic studies appear to have been conducted in this country so far on this 
disease. p P 

In this paper it is therefore proposed to describe an investigation conducted 
on some aspects of Johne’s disease in a flock of sheep maintained at the District 
Dairy Demonstration Farm, Mathura during the past two years. Although by the 
nature of soil and climate, this farm is considered to be not very suitable for 
Paratuberculosis to flourish, yet during the period of investigation over 20% of 
the flock succumbed to this disease and actual financial loss due to this mortality 
alone worked up to over Rs. 2,000/- for a small flock of about 200 animals in spite 
of heavy culling during the period. 

All the animals were subjected twice to allergic tests and concentrated synthetic 
Johnin was used by single intradermal method at the caudal region. 57:1% of 
the flock gave positive reaction during the first test. It was observed that over 
25% of the lambs below six months of age gave positive reaction and their percen- 
tage did not alter appreciably, even after culling all positive reactors, during the 
second test. Some of these young animals showed clinical symptoms and lesions 
of this disease. Over 41% of the animals which died due to this disease during 
this period, gave negative reaction to the allergic test, when alive. Smears from 
bowel washings and pellets were examined from all the sheep. Although there 
is a considerable correlation between these two microscopic methods, yet only 20% 
of the affected sheep gave positive result by these methods which were mainly 
useful to detect cases in advanced stage of the dise 
symptoms appeared. Several of these animals gave neg: 
test, indicating the loss of sensitivity of the tissues to joh 
tions of these tests for diagnostic purposes h 

From the few cultural studies made, 
due to a nonchromogenic strain of Myco 
67 cadavers of sheep which died durin 
showed the lesions of this 


ative reaction to Johnin 
nin at this stage. Limita- 
ave been pointed out. 

the disease in this flock appears to be 
. johnei. Autopsies were conducted on 
g this period and 597% of these animals 
; j disease. Four types of intestinal lesions were 
encountered in those animals. Except in five cases, characteristic diffuse thickening 
of the intestinal wall with- transverse corrugations of the mucosa, described as 4 
constant feature of this disease in cattie, was not observed in ance animals. In 
the most common type, of intestinal lesions encountered, there was no appreciable 
thickening of the mucosa, but the mucous membrane was coated with greyish, 


thick, pasty material with streaks of Congestion. ‘Two cases of ulceration of mucosa 


ae two cases of localised nodular formation were also encountered due to this 
isease. 


54. Two Cases of Amyloidosis in Domestic Animals. 


R. M. KAW/APESI and B. L. PUROHIT, Bombay 


In man, amyloidosis may occur 


i A in chronic suppurative processes, chronic 
destructive infections and wasting d a r i 


iseases. Although domestic animals bave 
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similar diseases, this condition does not appear to be as common in them as is 
reported in man. It is reported to have been encountered more in horses used 
for the production of antitoxic sera, than those suffering from chronic wasting 
diseases and suppurative processes. This has not, however, been confirmed by 
an institution in Bombay which maintains horses for manufacture of antitoxic 
sera. In dogs, it is reported to be extremely rare. Though many cases have been 
reported in the European continental literature, references to naturally occuring 
amyloidosis in English veterinary literature are extremely scarce. From India, 
there are absolutely no records of amyloidosis in domestic animals, in the available 
literature. 

It is, therefore, interesting to record two cases of amyloidosis, one in a cow, 
associated with an emaciating disease and presence of small chronic abscésses in 
liver and the other in an Alsation female dog, associated with ‘Tuberculosis. 
Histopathology of the affected liver, spleen and kidney has been described, and 
photo-micrographs taken. 


55. A New Species of Eimeria from a cow-calf in Bombay State. 
L. S. HIREGAUDAR, Bombay. 


A new species of coccidia under the name of Eimeria mundaragi from a cow- 
calf is described from Bombay. E. mundaragi resembles E. wyomingensis and 
E. bombayansis but differs from the former in having the wall of the oocyst pale 
yellow or yellow instead of yellowish or greenish brown and the sporulation time 
24-48 hours instead of 120-168; and from the latter in possessing an egg-shaped 
oocyst instead of ellipsoidal or cylindrical and with a more distinct micropyle. 


56. Some Observations on the Bionomics of Indoplanorbis Exustus Desm. 
(Gastropoda). 


J. B. KATHURIA, Dr. S. R. RAO and L. S. HIREGAUDAR, Bombay. 


The common fresh-water snail, Indoplanorbis exustus is an intermediate host 
of many trematodes affecting domestic animals. The study of the bionomics of 
I. exustus has been attempted, as it would help, in devising preventive measures 
by changing natural conditions, in such a way as to render them unfavourable 
for their continued existence. These snails can be easily bred in an aquarium 
Set up in a simple manner. A pure laboratory bred snail begins to lay egg-masses 
when 6-8 weeks old and continues to lay for about 45 days. The number of 
€gg-masses laid by an individual during life varies between 25-40 and the total 
number of egg-capsules and eggs between 400-600. The development of the egg 
Passes through trochosphere and veliger stages in 48 hours and the young snail 
Comes out of the egg-capsule in 6-8 days, depending upon the environmental 
Conditions. Roughly the growth of 1 m.m. per week has been calculated from 
the observations made on the growth of the young snails after their emergence 
till they were 10 weeks old. The life of I. exustus under laboratory conditions is 
from 3-5 months. The adult snails can survive for a long time provided the water 
in which they are maintained is changed every alternate days. The snails in test 
tubes survive from 25-35 days. 


An investigation into the cercarial fauna of Bombay State for the last three. 
years shows that 5-10% of I. exustus snails are infected with fercocercus, diastome 


an i i 
and amphistome cercaria. 
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57. Determination of the Electrical Axis of the Heart in Goats of Jamnapuri Bree a. 


DEBABRATA ROY CHOWDHURY and D. P. SADHU, Calcutta. 


Electrocardiogram was recorded in healthy goats of Jamnapuri breed. lee. 
a our legs, the potential difference between left 


irodes were attached on all the f ! 
ee right fore legs being designated as Lead I, that between right fore leg and 


left hind leg as Lead II and that between left hind leg and left fore leg as Lead Iq. 
Right fore leg was connected with an electrode as a ground connection, as demanded 
by the instrument (Viso-Cardite). Usually the first and second leads are inverted 
and the third lead erect, although P and T waves are erect in all the leads. 


. 58, Effect of Lucern on the Isolated Rat Uterus. 


BHUPEN CHAUDHURI and D. P. SADHU, Calcutta. 


Lucern is a bloat-provoking pasture. It shows inhibitory effect on the motility 
and tone of intestinal movements. The effect of Iucern has been studied on the 
plain muscle of uterus. Crude juice of lucern stimulates uterine movements in 
5x10-° to 2:5x10-? concentration, but in higher concentration of 3-3:5x10-? 
concentration it inhibits the rhythmic contractions and tone of uterine musculature. 
Affueous extract or acid extract of lucern is inhibitory to uterine contraction in 
7x10-* concentration, aqueous extract being more potent than the acid extract. 
These have no stimulatory effects on the uterine contraction, 


59. Vitamin A Deficiency in Lambs. 
N. D. KEHAR, P. C. SAWHNEY and A. N. BAHL, Izatnagar. 


Two groups of sheep kept on a maintenance ration were selected for the 
experiment. One of the groups was given a restricted supply of green i.e., 1 Ib. 
green twice weekly while the other received 1 lb. green daily. The former. group, 
however, received no green during last 60 days of gestation and the first 60 days 
of lactation. 

The performance of sheep in the two groups showed a considerable difference 
as regards birth weight of lambs, their growth rate, weaning weight and mortality. 
The birth weight of lambs of the former group (sub-adequate supply of green) 
ranged from 2 lb. 8 oz. to 4 lb. 12 oz. with an average of 4 Ib. 1 oz. while those 
from the latter groups (adequate supply of green) ranged from 5 1b. to 5 1b. 12 02. 
(average 5 1b. 5 oz.). The average rate of growth in the lambs of the former 
group was 7:6 oz. to 14-0 oz. (average 11-67 oz.) per week while for the latter group 


the rate was 11:2 to 23-45 oz. per week (average 16-3 oz.). The mortality in the 
former group was more and that too at an early age. 


i 5 The post mortem examina- 
tion revealed deaths mostly due to pneumonia. P 


pe ae rate of Jambs and the influence of feeding vitamin A sub-adequate 
iet to lambs on their growth rate and clinical symptoms of the deficiency- 


The lambs born of dams on sub 
studying the vitamin A deficiency sym 
supply of greens were used as control. 

Both the groups of lambs received a concentrate mixture. Wheat straw exposed 
to sun was given ad lib. The control group received green in addition. 


-adequate supply of green were used fof 
ptoms while these from dams on adequate 
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The animals of the two groups continued to &row up to 24 weeks at almost 
i equal rate. After this there was a decline in the growth rate of vitamin A 
deficient lambs. During the subsequent 28 weeks the average gain in live weight 
( in vitamin A deficient group was 3 ib. 11 oz., rate of growth being on the average 
| 21 oz. per week while the average gain in live Weight in the control group was 
| 25 lb. 2 oz. and the average of growth rate is 14:36 oz. per week, 

There was no significant difference in the dry matter consumption in the two 
| groups. 
| Symptoms.—The earliest symptoms were night blindness and iucoordinated gait 
| accompanied by muscular weakness. The animals showed stunted, emaciated and 
dejected appearance and exhibited nervous weakness. The eyes were dull and 
| lustreless. Some of the animals developed heterolopia which later developed into 
| xerophthalmia followed by opacity of cornea. The respiration in the deficient 
fy animals was markedly hurried and the body temperature was throughout normal. 
| The hooves were deformed. There was a markd atrophy of the testis in the 
| deficiency group which showed marked decrease in the sexual desire. Vitamin A 
deficienty had a marked effect on wool growth—the control group giving about 2:8 
times greater wool growth as compared to the deficient lambs. 


The weight of the testis of the control lambs was about 7 to 10 times more 
than the weight of testis of the deficient lambs. 


i A large amount of fat deposits was found in the control lambs while practi- 
cally little fat deposition was noticed in the deficient lambs. 


i The livers of the vitamin A deficient lambs had about 2:344 pg/gm. to 3:14 
pgm/gm. of vitamin A while the livers of the control group lamb had 70:3 pgm. /gm. 


On post mortem examination the lambs of the deficient group had pale and 
friable livers. Kidney capsule could be easily peeled off and medulla was pale 
and anaemia. Rumen, reticulum and omasum were normal. Abomasum showed 
distinct whitish circumscribed and elevated areas over the mucous membrane. 
Small intestines were congested. ‘Testis were atrophied and the testicular paren- 
chyma had very perched area which was not vascular. Bladder was normal but 
was thrown into folds. No urinary calculii were observed. 


60. Blood Constituents in Relation to Vitamin A Deficiency, 
N. D. KEHAR, P. C. SAWHNEY and A. N. BAHL, Izatnagar, U.P. 


The blood of lambs on vitamin A deficient diet was examined every month 
and compared to that of the control group of lambs. 
: The values of various blood constituents in the deficient lambs did not vary 
Signifianctly from the corresponding values in the control group upto 8 months of 
experimental feeding after which there was a gradual change. 


_ The average values for the various constituents in 10th, 11th, 12th, and 13th 
Months of feeding were as below :— 


1. Red blood cells :—10:49, 9:42, 9:09 and 7:26 millions per cmm., in the 


deficient group as compared to 10-45, 11:13, 12:56 and 12-37 millions per 
cmm. in the control group. 

2. Total leucocyte count :—14-54, 15:45, 16:09 and 19-81 thousand per cmm. 
in control group. 


3. Differential count :—There was a rise of about 13 per cent in polymorphs 
in case of deficient lambs compared to control group while the lympho- 
cytes were lowered, 

U46 
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n:—9:19, 8:42, 8:77 and 886 gms. per cent in the deficient 


lobi 
4. Haemogio 11-79 and 11-41 gms. per 100 ml. in control 


group as compared to 11-49, | 
group. . | 
5. Cell volume :—29-2, 25-8, 27:0, 23:4 per cent in deficient group as compared / 
5 to 333, 35:5, 37:5 and 355 per cent in the control group. 


The differences were found to be highly significant as the deficiency progressed, 


61. Vitamin A Deficiency and Urinary Calculi in Goats. 
B. DUTT, B. N. MAJUMDAR and N. D. KEHAR, Izatnagar, U.P. 


At present there is divergence of opinion regarding the aetiological factors } 
responsible for formation of urinary calculi in men and animals. Some workers 
suggest vitamin A deficiency as being responsible for formation of urinary calculi 
whereas other oppose it. Again some workers are of the opinion that hard water, 
mineral imbalance and urine reaction are responsible for formation of urinary 
calculi. The present article is an attempt to adduce evidence to show that vitamin 
A deficiency is probably the chief factor responsible for formation of urinary 
calculi in goats. 


Adult male goat of 2-3 years age were kept on carotene free diet for about one 
year and eight months. Corneal ulceration, unthrifty condition, night blindness, 
elongated hooves and falling of hairs in patches were the characteristic clinical 
symptoms. 


Histo-pathological examination of kidneys ievealed interesting changes. There 
was wide spread keratinisation of renal epithelium; cytoplasm of most of the cells | 
was shed with the result that most of the cells looked smaller. The shed cytoplasm | 
had assumed granular, reticular or homogenous hyaline appearance due to the | 
precipitation of albuminous material during fixation. Some of the tubules con- | 
tained granules and whick had taken up the haemotoxylin stain, are suggestive of i 
the deposition of calcium salts. Obviously, these granules are the remains of the | 
shed and degenerative epithelial cells. The walls of the intertubular blood vessels | 
— also showed hyaline degenerative changes and portions of the walls of such vessels 

showed deposition of calcium salts. It seems that such degenerative changes as 
seen in kidneys are the precursors of formation of urinary calculi. Further con- 


firmation of the above findings will be obtained when the next batch of goats 
are autopsied. : : 


— 


62. Histopathological Studies on the Ti | i ice 
and Raw Milled Rice and Tec wes S Ree 


Degenerative changes in the intestines of rats kept on raw milled rice for 


seven months have been Tecorded. The mucous membrane of the small intestines 
of rats showd coagulative necrotic changes 


BRAHM DUTT, Izatnagar, U.P. | 
| 
| 

observed either in the mucous or sub-mucous m | 


Inflammatory changes were mo: 

; embrane. 

a In T ee and tapioca group rats, liver showed marked degenerative change: 
iver cells had the characteristic appearance of foam cells. Protoplasm of some 


of the non-vacuolated liver cells was st s 
Ee EA udded with d i “Jic granules 
indicating further degenerative changes of liver it eeply eosinophillic g 
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63. Effect of Partial Replacement of Rice or Wheat by Tapioca and Sweet Potato 
Flours in poor South Indian Vegetarian Diets. 


( B. N. MAJUMDAR, D. C. SHARMA and N. D. KEHAR, Izatnagar, U.P. 


A comprehensive study on rats to determine the effect of substitution of rice 
or wheat with tapioca and sweet potato flours during different seasons has been 
| made. The following conclusions have been drawn :— 
| 1. Season appears to have a great influence on rat growth. In winter months 
the average growth rates of rats in all the comparable groups were very much 
higher, while in summer their growth rates were lowered. 
i 2. Substitution of a rice diet with tapioca flour to the extent of 25 per cent 
improves the diet as shown by an increased gain in weight by the rats both in 
A winter and summer. 
L 3. When a wheat diet is thus substituted its supplementary feeding value 
Í is dependent upon the season; in summer the effect was nil or even worse while 
in winter the growth appeared to be slightly better. 
4, Sweet potato flour, when it forms the substitution instead of tapioca flour 
leads to an impairment of the nutritional value of the basal diet in either summer 


|} 
} 
Í 
i 
i 


or winter. 
5, The results of statistical analysis of the data have been presented. 


64, Lentil (Lens Esculenta) Bran as Cattle Feed. 


| R. S. SINHA and K. SAHAI, Izatnagar, U.P. 


Lentil (Lens esculenta) is one of the most ancient leguminous seeds and is com- 
monly used as vegetable soup in western countries. Lentil, in one form or other, 
f has long been known for its high feeding value to live stock in general and cattle 
| in particular. 

i Lentil bran or masoor chuni on chemical analysis was found to contain on dry 
| basis crude protein 20:5% ; ether extract 3:2% ; total carbohydrates 71:7% ; calcium 
(CaO), 0:43 phosphorus (P,0,), 0:79 per cent. 
| To study the nutritive value of the bran, six Kwmaoni bullocks were fed on 
| lentil bran and wheat bhoosa. The digestibility of crude protein, ether extract and 
| total carbohydrates in the bran, calculated by the method of elimination, was found 
i to be 62, 70 and 52 respectively. The digestible crude protein and total digestible 
} nutrients in lb. per 100 lb. of dry bran were found to be 12:7 and 55:0 respectively. 
| The animals presented positive balances in respect of nitrogen, calcium and 
| phosphorus and maintained good health throughout the feeding period. 
The lentil bran, in digestible crude protein value is comparable to pulses like 
8ram and arhar and is superior to wheat bran, and on the basis of these experi- 
ments it may be concluded that masoor chuni may be used to replace the usual 


z concentrate feeds in the ration of cattle. 
65. Tannin content of some leafy fodders and its distribution in different tree 
leaves. 
į 
| M. N. D. GOSWAMI and N. D. KEHAR, Izatnagar, U.P. 
7 In an investigation carried out in this laboratory as to the possible role of 


tannins affecting the utilisation of proteins by animals, the tannic acid content was 
estimated in a number of edible tree leaves and leafy fodders. The samples were 
Sa either as green or in a powdered form after drying at a temperature 
Clow 1004C. The tannic acid contents varied greatly in different leaves, ranging 
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from zero to as high as above 10%. The following leaves and seeds were found | 


to be particularly rich in the tannic acid viz., | 


In terms of gallo-tannic 
acid (% dry basis) 


Leaves. 

Rohini leaves (Mallotus phillippinensis) ... nee 13-18 

Bankli (Anogeissus latifolia) Š 11-90 

Kumbhi (Carea arbore) 4 11-25 i 
Bahera (Terminalia balerica) -... oo 66 8-81 | 
Tenda (Diospyros tomentosa) ... m ae 8-56 | 
Sein (Terminalia tomentosa) ... a se 7-81 
Gajinia (Saurauja napaulensis) Bee Ae 6:53 j 
Sal’ (Shorea robusta) tec ae ate 6-30 | 
Kusum (Schleichera trijuga) ... nc oe 5-09 f° 
Khair (Acacia catechu) ote BS a 4-66 

Phaldu (Mitragyna parbiflora) ... an st 2:10 

Mango (Mangifera indica) at. op so 1-86 

Neem (Azadirachta indica) Sao RIs We 1-61 

Seeds. 

Mango seed bö oo 900 tee 2:80 

Jaman seed 500 Jeo Bac Ane 3-03 


A study of the seasonal variation of the tannic acid content in a few commonly 
fed leaves showed that tannic acid was negligible in Kathal leaves (Anteearpus 
integrifloia) and practically nil in pipal leaves (Ficus religiosa). Jaman (Eugenia 
jambolana) leaves showed the maximum content particularly in the months of May 
and June rising as high as 20%, whereas Pakar (Ficus infectoria) leaves showed a 
considerable amount particularly in the months of July to September, when it 
ranged from approximately 4% to as high as high as 7% on dry basis. 


66. Nutritive value of tannin rich fodder with reference to protein metabolism. 


M. N. D. GOSWAMI and N. D. KEHAR, Izatnagar. 


z ee 


Chemical analyses of a large number of different feeding stuffs showed that 
many tree-leaves, but by no means all, are rich in tannic acid content. ‘To study 
the effect of the presence of these organic acids in the feed. an investigation was 
conducted. Metabolism trial of Pakar (Ficus infectoria) ETES (4-5% tannic acid | 
content) on adult Kumauni bullocks showed that the apparent id protein i 
digestibility was only 27-7% as against an expected figure of 50-60% When, how- | 
ever, Jaman leaves (Eugenia jambolana 8-9% of tannic acid) were fed to ine adult 
bullocks, the consumption which was satisfactory at the beginning gradually fell wf 
down and in one animal where the consumption was somewhat satisfactory negative i 
protein digestibility was recorded.-- When oil cake was incorporated in the ration, 
the consumption was satisfactory but the combined crude-protein digestibility was 
ai a F against the expected digestibility of about 50%. The nee, oe digestibi- 
ity of pipal leaves (Ficus religiosa, tannic acid content nil) was found to be normal, | 

| 


v 


both when fed as single feed as well as when supplemented with oil-cake 
This depressing effect of the Presence of tannic acid could be rated to a 
certain extent both in case of bullocks and goats. When with a control ration of 
> whéat bhoosa and linseed cake, gallo. tannic acid (BDH) to the ae of 5% of 
\——the ratien was fed, the crude protein digestibility was significantly ae ressed from 
43-24-11 an the control group to 22'6+3:0 in the tannic acid grou a inclusion 
of approximately 2% acid in the ration of adult goats consisting, of pipal leaves and > 
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oil-cakes, lowered the digestibility coefficient of protein from 56:0+0:50 in the 
control group to 51:60:24 in the tannic acid group. 

It was also noticed that in a combined ration of tannic acid containing roughage 
and cake protein, the digestibility coefficient of cake-protein was lowered. This was, 
however, not the case when pipal leaves (tannic acid content nil) were fed along 
with the cakes, as is shown in the table below :— 


Digestibility of Depression in % 


No. Name cake-protein assuming, cake; 
found (%) PPO ted 

1. Pipal (bullock) ee Eee 96-7 nil 

2. Pakari (aera) P a 54-1 36:3 

3 Jaman (ee) eC 000 38:3 57-4 

4.* Pakar (Goat) 900 000 51:6 42:6 


This shows that in a tannic acid containing diet, the protein requirements of 
the animals will be higher than the calculated standard figures. 


67. Virginian Tobacco seed Cake as a protein substitute for Cattle, 
N. D. KEHAR and B. C. JOSHI, Izatnagar, U.P. 


Virginian ‘Tobacco seed cake is a product of the tobacco industry and most of 
it finds its use as a manure, at present. Attempts were made whether it could 
be utilised for feeding cattle. On chemical analysis Tobacco seed cake was found 
to have the following percentage composition on dry matter basis :—Crude protein 
29-95, ether extract 10-37, crude fibre 22:23, nitrogen free extract 24-66, total carbo- 
hydrates 46:99, total ash 12:69, calcium (Cao) 0:79 and phosphorus (P,O;) 1-74. 

To determine the nutritive value of the cake feeding experiments were conducted 
on four kumaoni bullocks. ‘Tobacco seed cake was introduced gradually into the 
concentrate moiety of the animals in such a way that in about a fortnight the 
whole concentrate quota was replaced by Tobacco seed cake. Wheat bhoosa was 
fed as the sole roughage. After a preliminary feeding period of about seven weeks 
a metabolism trial was conducted on the animals. The animals showed on an 
average positive balances with respect to Nitrogen, Calcium and Phosphorus. 
Throughout the feeding period the animals maintained good health and no adverse 
symptoms were observed. ne 

The average digestion coefficients for crude protein, ether extract and total 
carbohydrates were found to be 88,100 and 42 respectively. ‘Ihe digestible crude; 
protein, total digestible nutrients and starch equivalent in in lb. per 100 Ib. of the 
cake on dry matter basis were 26:33, 69:37 and 56:5 respectively. 


Irom the above observations it will be seen that with regard to digestible crude : 
protein Tobacco seed cake compared favourably with common oil cakes like cocoa- - 


nut or cottonseed though in energy value it is somewhat poorer. 


68. Studies on the properties of the factor in Lucern affecting intestinal move- 


ments in the ruminants... 


A. CHATTERJEE, S. B. CHOWDHURY and D. P. SADHU, Calcutta. 


The results, embodied in this paper is in connection with the isolation of the 


factor in pasture that affects the movements of the isolated intestines. ‘The fresh 
nA Re ST 
„ * Ground nut cake used in this case, in others linseed cake. | 
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juice prepared from Lucern inhibited the movements of ne es intestines in 
very low concentrations. Portion of the same juice was then heated to 60C to 
precipitate the Chlorophyl and the juice was filtered to separate the Chlorophyl 
portion. ‘he clear brown filtrate thus obtained, when added to the intestines, failed 
to produce the effect of the crude juice even in much higher concentrations. The 
residue on the filter paper was then taken in a Waring blender, mixed with 
Ringer’s solution and distilled water and was thoroughly blended. This suspension 
when added to the isolated intestines failed to produce the desired effect even at 
comparatively large doses. 

Weighed samples of green Lucern were then air-dried and ashed in a Muffler’s 
furnace. ‘The ash was dissolved in Distilled water and weak solutions of alkali 
respectively and added to the isolated intestines. Here again, the desired effect 
could not be demonstrated. 

Samples of green Lucern were then extracted with different solvents. It was 
found that the water extract for 12 hours, 24 hours and 36 hours, all inhibited the 
movements of the isolated intestines even in concentrations of 0-25—0-50 c.c. in 
120 c.c. of the Dale’s bath of Ringer’s solution. The water extract, when evaporated 
and the residue redissolved in distilled water failed to produce the desired effect. 
The water extract was then desalted for 3-4 hours and the desalted extract again 
inhibited the movements in equivalent doses of the original water extract. Further 
extraction of the solution Chloroform and Aether had no effect. 


From the results obtained it was evident that the factor was highly soluble 
and was thermolabile. Further studies are in progress. 


69. The effect of Crude Lucern Juice on the Isolated intestines. 
A. CHATTERJEE, S. B. CHOWDHURY and D, P. SADHU, Calcutta. 


Part I.—Preliminary studies. 


During the course of studies on the pathogenesis of Bloat, it was decided to 
study the effect produced by the crude juice of Lucern, cut during the season for 
Bloat, as Lucern had been classified as one of the typical Bloat provoking pastures 
by the recent investigators. Fresh samples of the grass were cut to pieces, minced 
m a muncer and the juice was expressed out. The effect of the juice on the 
isolated intestines of goats were studied in a Dale’s Isolated Organ apparatus. 
It was observed that the crude junice had a strong inhibitory effect on the intestinal 
movements in a dose as small as 2 c.c. while in a concentration of 5 c.c. in 120 c.c. 
of the Ringer’s bath, the movements were completely arrested. ies i 


Part II.—The effect of the crude juice o 


Luc liffer A 
irass: f Lucern at different stages of growih of 


Under the present investigations it has been observed that Lucern, a Bloat 
provoking pasture, is not always inhibitory to the movements of the isolated 
intestines during different stages of growth of the grass. Durin the rimary 
stage of growth, crude juice prepared from the samples inhibited as ee se 
of the isolated intestine of goats in doses from 2-5 c.c when added to 120 c.c of 
the bath. During the intermediate stage of growth of the grass, the crude afte 
failed to produce the effects even in as large a dose as 15 c.c ‘On th ee 
during the flowering stage of growth of the grass, the omde e HR d fee 
the grass including the flowers and seeds, from the flowers and area fon the 
leaves and stem all produced marked stimulation in doses varyin from 2-5 c.c 
The samples were collected from the same plot during the So eae f a ati- 
ments and the results were recorded in a Dale’s Isolated Organ eii: i 
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70. The Seasonal Variation in some of the Mineral Components of Lucern. 
S B. CHOWDHURY, A. CHATTERJEE and D. P. SADHU, Calcutta 


Under the present series of experiments, the changes in some of the important 
inorganic salts in Lucerne according to the changes of growth of the grass, have 
been studied. It has been observed that particularly the Magnesium and Calcium 
contents vary considerably according to the change in season or the growth of 
Lucern. According to the percentages estimated in our laboratory, solutions were 
preparce in distilled water and the effects studied on isolated intestines in a 
Dale’s Isolated Organ Apparatus. The effects could not be correlated with that 
obtained with the crude juice of the same samples. 


71. The effect of Crude Juice of Gunea Grass on the isolated intestine. 
D. P. SADHU, A. CHATTERJEE and S. B. CHOWDHURY, Calcutta. 


ln this present investigation, the action of crude juice of Gunea grass on the 
isolated intestines of the ruminants was studied. Samples of Gunea grass were 
collected, cut to small pieces and minced in an electric miticer. The juice thus 
obtained was filtered through muslin. Portions of intestine of freshly slaughtered 
goats were connected with the Dale’s Isolated Organ Apparatus and suspended 
in 120 c.c. of Ringer’s solution. ‘he temperature of the water bath was controlled 
at 39C. The juice was then added to the suspended intestine and the effects were 
recorded on a drum moving at a speed of 0:1 m.m. per second. It was observed 
that the crude juice stimulated the movements of the intestine at doses from 
1 ec to 4 c.c. according to samples and plots from which the samples were 
collected. The stimulation was most marked with certain samples. 


~ 


72. The effect produced by a combination of Lucern and Gunea Grass Juices 
on the isolated intestines. 


S. B. CHOWDHURY, A. CHATTERJEE and D. P. SADHU, Calcutta. 


In course of the studies on the effect of Lucerne and Gunea grass crude juices 
on the isolated intestines of ruminants, it was observed that while crude juice 
of Lucern inhibited the movements, that of the Gunea grass stimulated the move- 
ments. Subsequently, mixtures of the two juices were prepared in different 
concentrations and it was observed that in a combination as small as 0:5 c.c of 
the Gunea and 5:0 c.c. of Lucern, the movements were stimulated considerably 
and the inhibitory effects of Lucerne were completely superseded. 

From the results of different sets of combinations, it was concluded that a 
small quantity of Gunea grass in combination with Lucern can completely counter- 
act the inhibitory effects of the latter and cau minimise the risks of Tympanitis 
in threatened areas and pastures. 


73. The Isolation of the active principle in Lucern affecting intestinal movements. 
A. CHATTERJEE, S. B. CHOWDHURY and D. P. SADHU, Calcutta. 


Bloat is a gaseous distension of the rumen in ruminant animals produced 
by certain green grasses, Lucern being one of them. An attempt was made to 


isolate the bloat provoking principle present in Lucern and the effects produced 
by the fractions were studied on isolated intestines of freshly killed goats in a 
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Dale’s apparatus at a temperature of 38:C, which is the normal intrarumina] 


temperature of goats. f 
T of green Lucern were extracted with alcohol for 48 hours and the 


extract was evaporated completely. The residue when dissolved in distilled water, 
inhibited the movements of the isolated intestines. Alcoholic extract of subsequent 
samples were evaporated for 15-20 minutes when a crop of momie eal separated 
which were insoluble in water and were biologically inactive. ‘This was centrifuged 
out and the supernatant again allowed to evaporate for further 15-20 minutes when 
a second flock of needle shaped crystals separated. This was centrifuged out and 
in solution in distilled water stimulated the intestinal movements. The supernatant, 
which gave no more crystal were allowed to evaporate. An oily residue was 
obtained which was highly hygroscopic. This residue, when dissolved in distilled 
water and added to the isolated intestines inhibited the movements. This inhibitory 
fraction was a specific protein. 


74. Glycogen Synthesis in the Ruminants. 
S. B. CHOWDHURY, A. CHATTERJEE and S. B. CHOWDHURY. 


The normal Rumenflora of goats, with special reference to those associated 
with the synthesis of Glycogen have been studied. The Rumen material were 
collected from goats immediately after they were slaughtered in the abbatoirs. 
The technique adopted by Qin et al. of the Oenderstport laboratory were followed 
throughout the experiment. Certain pseudoyeast cells were recovered, from thie 
ruminal Fluid which were demonstrated to ferment Glucose at a much rapid rate 
and transform the Glucose to Glycogen inside their body. After synthesis of 
Glycogen, these cells gave positive reaction to Gram’s Iodine and fine granunules 
of Glycogen were demonstrated under a microscope. These pseudoyeast cells were 
morphologically identical with the Schizosaccharomyces Ovis described by other 
workers in the Rumen of sheeps. The authors have suggested to change the 
nomenclature of the species and to name these cells as Schizosaccharomyces rumi- 
natum, instead of naming them according to the hosts from which they are 
recovered. 


75. The efficacy of sulphadrugs and antibiotics in ‘Foot Rot’-infections in Cattle. 


A. CHATTERJEE and C. R. BISWAS, Calcutta. 


Part—Il. The relative activity of Sodium Sulphapyridine and Sodium Sulpha- 
mezathine. 


Tests were carried out to study the relative activity of Sodium Sulphapyridine 
and Sodinm Sulphamezathine against artificially produced as well as active cases 
of Toot Rot infections in cattle. The first batch of animals received Sodium 
Sulphapyridine in doses of 60 gms dissolved in 500 c.c. of distilled water according 
to Dr. Forman’s technique. ‘I'he second batch 
33-1% in doses, from 50-60 c.c, 
maintained. The single injectio 
It was observed that with Sod 
better and the time required in 
the completely recovery was less 


intramuscularly. Equal number of controls were 
a specificity of the drugs were then compared. 
ium Sulphamezathine the results were relatively 
days to subside the swelling, lameness and for 
and the percentage of recovery was high. 
Part—U. The relative activi i cati E 

mycin, Aureomycin and Gee Sia eee ati VE E R 


Tests were carried out to s 


tudy the relati tivit Oni icati 
of the above mentioned antibi : pena o te topical application 


otics against artificially produced as well as active 
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cases of Foot Rot in cattle. 1%, 2:5%, 5%, 7:5% and 109% solutions of the anti- 
piotics were prepared by dissolving them in normal celta, One foot of each 
animal was treated while the other was left as control. ‘The solutions were painted 
topically with the help of small paint brushes. The cases were observed after a 
single application. It was found that with the 1% solution, all the cases relapsed 
although the relapses were delayed with Aureomycin and Chloromycetin. The 
best results were obtained with the 7:5% and 10% solutions of Aureomycin and 
Chloromycetin and the recovery was as high as 100%. From the observations on 
the time required to subside the different symptoms it was found that with the 
10% solution of Chloromycetin, the recovery was more rapid. The cases were 
observed for 30 days and there was no relapse. 


76. The Heart and Coronary blood vessels of the Indian Elephant. 


M. D. RAJAGOPAL, Madras. 


The heart and the coronary vessels, are described in seven specimens (3 Foetal, 
1 Young and 3 Adult of the Indian Elephant. (Elephas indicus bengalensis). 

The apex of the heart is bifid due to the depth of the incisura cordis and 
the separation of the apices of the two ventricles in all the specimens; however 
the apex of the left ventricle extends more caudally. 


The number of pulmonary veins opening into the left atrium is 1 in one 
specimen, 2 in five specimens and 4 in one specimen. 

Pale yellow subepicardial fat is present in the inter-ventricular and coronary 
sulci. 

The aorta has three semilunar cusps (dorsal, right and left ventral) and the 
pulmonary artery has also three (ventral, right and left dorsal). 

Two coronary arteries are present, arising from the right and left ventral aortic 
sinuses, in all the specimens. An additional artery arises from the right ventral 
sinus in one foetal specimen. 

The arterial supply to the atria does not follow any generalised pattern, either 
regarding source or distribution. In one specimen an extra large atrial artery 
arises from the trunk of the left coronary. In others the atrial arteries are ‘small 
and originate from the circumflex branch of left coronary, and the right coronary 
arfery. 

Precapillary anastomosis of terminal branches of coronary arteries and com- 
munications between the smaller distal radicals of the veins are present. 

The great cardiac vein opens into the right atrium in two specimens, and to 
the left precaval vein in five. The middle cardiac vein opens into the left precaval 
vein in three, into the great cardiac vein in two and into the right atrium in 
two specimens. The right cardiac vein opens into the right atrium in five, into 
middle cardiac vein in one and into the left precaval vein in one specimen, 


77. Haemoglobin status of farm animals in different parts of India. 


B. DUTT and S. N. RAY, Izatnagar. 


The haemoglobin content of blood of cattle and buffaloes at different farms in 
India has been estimated. It is seen that in 40% of the farms, the haemoglobin 
level is lower than normal. In farms where trace elements mixture is routinely 


fed, the haemoglobin content is usually normal, 
u47 
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78. Some observations on the Fragility of Erythrocytes of Bengal cattle suffering 


from Malnutrition. 
A. N. GUHA, G.V.Sc., Calcutta. 


Fragility of R.B.C. in saline has been studied in two batches of cattle namely, 
a batch of Hariana cattle in good condition and other from the so called ‘Bengal 
breed’ which were undernourished but otherwise suffering from no observable 
clinical conditions. 

It was found that the average resistance of R.B.C. in the normal animals varied 
from 0:45% to 0-41% of saline and that of the undernourished group varied from 
0:48% to 0:47% signifying a somewhat lower resistance power of the limiting 
membtane of the red blood coupuscles. 


79. The Effect of Aeration on the H-ion Concentration in the Rumen of Goats, 


SUBODHBIKASH CHOWDHURY and AMAL KUMAR ROY, Calcutta. 


The authors studied the normal H-ion concentration in the Rumen contents 
of goats following ingestion of poor quality hay and the effect of subsequent 
aeration on the pH of the Rumen contents of goats. Rumen was punctured with 
a Trochar and Canula and Rumen contents were withdrawn in glass vials. 
Immediately after collection the contents were covered with a layers of liquid 
Paraffin and brought to the laboratory. The initial pH were recorded and the 
samples were then aerated for 10 and 20 minutes when again the pH were recorded. 
It was found that the initial pH varied from 5-6-6-8. After the aeration for 10 
and 20 minutes, the pH recorded at 7-8-9.8 and 4-8-5-8 respectively. 


80. Tolerance limit of Argimone oil in Mustard Oil. 


D. N. MULLICK, Izatnagar. 


Attention has been paid by the Public Health workers in recent years to unfold 
the causes of epidemic dropsy in men. The present investigation has been arranged 
to show the limit of adulteration of argimone oil in mustard oil which can produce 
abnormal physiological conditions in rats. 

Synthetic diet was supplemented with different quantities of argimone oil and 
Mustard oil and was given to six groups of experimental animals. ‘The recorded 
results, on gain in body weight, hemoglobin level and feed consumption showed 
that the quantity of argimone oil between 4 to 8 c.c. per 100 gm. of al showed 
Conspicuous deteriorating effect on the health of the animals. 


81. Incidence of Sterility and Infertility in Farm Animals. 


B. C. MUKHERJEE, S. K. SAHA 


The incidence of infertile and sterile ca 
were artificially inseminated in this laborat 
Out of the total number of 3093 inse 
cases were found to have 


and R. B. SINGH, Mathura. 


ses was studied in the animals which 
ory. 
minations studied in case of cows, 76 


infertility of temporar. : 
. y nature because these cases 
responded to treatment and 30 cases did not respond to any kind of treatment 


and are thus can be branded as infertility 
of permanent F terilit 
In the case of she buffaloes, ; e EPL 
to have suffered from temporary 
sterility, 


out of _879 inseminations studied, 46 were found 
infertility and 17 were found to have permanent 
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Expressing the results of analysis in terms of percentage, it can be said that 
this figure is negligibly small. The incidence of temporary sterility were 2:45 and 
5:2 per cent in cows and she buffaloes respectively and that of permanent sterility 
in cows and she buffaloes were 1% and 2% respectively. 
The percentage of sterility in our animals is found to be small but with ban 
on slaughter, it is expected to create a very big problem. i 


The cases studied had the following causes for sterility in order of magnitude. 


Ovarian diseases including anoestrus ovary, cystic ovary and persistant corpus 

luteum. 

Endometritis. 

Cervicitis. 

Nutritional deficiencies. 

Vaginitis. 

Salpingitis. 

Persistant hymen. 

Constricture of cervix. 


The percentage of temporary sterility (which could be treated successfully) has 
been found to be 722% of the total sterility. 


82. Effect of month of calving on the gestation period of Indian cattle. 


S. S. PRABHU, Izatnagar. 


Using the pooled means of 9645 gestation data collected from various farms 
and breeds in the Indian penninsula, the effect of month of calving on the dura- 
tion of pregnancy was investigated. It was observed that a significant variation 
in gestation period, depending upon the month of freshening, occurred in Indian 
cattle. The highest gestation period (287:00 days) was found in February, and 
the lowest (284-74 days) in September. In general the longer gestations fell in 
months where the pregnant animals received less of grazing during the later 
half of their pregnancy, and the shorter gestations occurred in months where the 
later half of pregnancies were spent in periods of plenty of grazing. 


83. Maturity period in Hariana cattle and its heritability, 


R. B. SINGH, J. P. AGRAWAL and I. P. Singh, Mathura. 


A study was made about the maturity period (age at first calving) of Hariana 
breed bred at Mechanised State Farm, Bharari, Jhansi. It was found to be 4 years 
and 28 days + 20:3 days. It shows that our animals mature very late in comparison 
With the European cattle and that may be one of the causes why cattle breeding 
in our country in uneconomical. To make an improvement in this character, it 
1S essential to measure its heritability. . 

The estimates of heritability of this character were made by the method 
“Resemblance between half sibs” given by Hazel and Terril (1945). The herit- 
ability fonnd to be—0-4 + 0:00574. It may be due to lack of control on the 
environmental variations or it may be due to low frequency of genes affecting the 
heritable variability. ‘his study shows that this character in Hariana breed can 
Not be improved by selection. It may however, be improved by crossing this 
breed with some other breed of known low maturity period or the feeding and 
environment may be effective in lowering the maturity period. 
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84. Effect of Intravaginal administration of bull Semen in immature guineapigs, 
A. K. CHOWDHURY and P. B. SEN, Calcutta. 


The effect of intravaginal administration to immature female guineapigs were 
studied to investigate whether the bull semen has got any effect on the repro- 
ductive organs in these animals. It was found that after 2 weeks administration 
all the guineapigs showed a highly significant growth of the uterus and ovary, 
The pituitary, thyroid and Adrenal glands examined cytochemically showed 
enhanced physiological activity and an overall development. This indicates that 
the bull semen contains an oestrogenic substance which is not only active in cows 
Dut can act on guineapigs and perhaps all other species of animals. 


85. The Influence of Surface Active agents on Rat Growth. 


B. N. MAJUMDAR and N. D. KEHAR, Izatnagar, U.P. 


l 
| 
l 
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The influence of surfactants, santomerse 80 and sterox cO (Monsanto chemicals), 
on rat growth was studied. Neither of them had a beneficial effect on growth 
when superimposed on a rice or a wheat basal diet. On the contrary, so far as 
rat growth is concerned, they may have some inhibitory effects especially when 
used along with a wheatdiet. 


86. The Auditory Bulla in the Indian elephant. 


M. D. RAJAGOPAL, Madras. 


The auditory bulla in three foetuses and in two macerated young skulls of 
Elephas indicus bengalensis are described. 

There is a distinct. endotympanic in two foetal specimens. In the youngest 
foetus (C.R. 73-5 c.m.) the endotympanic consists of a thin ossified caudal plate 
close to the tympanohyal, and a larger and triangular ossified rostral plate whose 
apex is in close contact with the cartilage of the Eustachian tube. The inter- 
vening portion between these two plates is membrane, without cartilage. 

In the second foetus (C.R. 91 cm.), the endotympanic is completely ossified 
a forming & single large plate, and separated from the tympanic by a suture, and 

fused with the tympanohyal and the mastoid portion of the petro-mastoid. In 
the third foetus and in the young skulis the endotympanic has fused with the 
tympanic, and a number of foramina and traces of suture probably indicate the 
site of union. : 


The endotympanic has been described for the first time in Elephas, identified 
easily in foetal specimens, but found fused wit 


h the tympanic in older specimens. 
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1. Preliminary studies on the seed rate of Hibiscus cannabinus L. 
A. N. DUTTA and P. SANYAL, Barrackpore 


A seed rate experiment with Hibiscus cannabinus L. was conducted at the 
Nilganj Farm, Barrackpore with eight different seed rates starting from 5 Ib. to 
40 1b. per acre (5, 10, 15, 20, 25, 30, 35 and 40 1b.) in randomized blocks with 
five replications. The seeds were sown broadcast. The intercultural operations 
consisted of weeding and mulching and care was taken not to thin the crop 
plants. The crop was harvested at early-pod stage for the extraction of fibre. 
The experiment was conducted for three years (1952-1954). 

Data on fibre yield was recorded each year and it was subjected to serial 
analysis. The mortality percentages of plants in different seed rates were also 
recorded. 

The seed rate 15 lb. per acre has given the highest yield of fibre (16-34-maunds) 
though it is at par with all the seed rates from 10 lb. to 30 Ib. at 1% level 
of probability. With the increase of seed rate beyond 15 lb. per acre the yield 
of fibre is decreased, the lowest being in the seed rate 40 lb. per acre 
(12:77 maunds). 

The mortality study indicates that the mortality of plants gradually increases 
as the seed rate is increased from 37:94% in 5 lb. seed rate to 80:96% in 40 1b. 
seed rate per acre. 

The highest yield of fibre in the 15 lb. seed rate has been attributed to 
better growth and development of the plants and also to optimum plant popula- 
tion at harvest. 

The present work indicates that the seed rate 15 lb. per acre may preferably 
be adopted for broadcast sowing of Hibiscus cannabinus L. 


2. Effect of Variation in Depth of Cultivation...,and Mode... Yield .. . Potato. 


A. R. KHAN and C. R. SHARMA, New Delhi. 


A ‘Cultural-cum-manurial’, complex experiment on potato conducted at the 
LA.R.I. Farm, New Delhi, during Rabi 1954-55, on a sandy loam soil of moderate 
fertility with pH 7:9, showed no significant differences in yields due to prepara- 
tion of seed-bed with country plough 4-5” deep; Victory plough 5” deep followed 
by Country plough; and ‘Tractor plough 9-10” deep followed by disc and grubber. 
Victory plough cultivation yielded the highest, followed by country plough and 
the Tractor-cultivation respectively. ‘These results are in line with the observa- 
tions so far made at the LA.R.I. Farms, New Delhi and Karnal, during the 
years 1945-53 on potato as well as other crops like wheat, maize, paddy, sugar- 
Cane and cotton, thus indicating that the age-old Country plough, under ordinary 
Conditions, is a dependable implement for general use. 
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Broadcast application of fertilizers gave significantly higher yields of market- 
able potatoes and the total produce, at 5% level, as compared to the application 
of fertilizers in three bands (two side-bands at 4” from and in level with the 
seed-piece and one 2.0” below the seed-piece). Broadcasting was more effective 
due to ideal localization of the nutrients, that resulted through the first earthing- 
up given before the first irrigation. 

Nitrogen. alone @ 120 lbs. per acre gave significantly lower yields at 1% 
level than the 80, 120 and 160 lbs. doses of nitrogen, combined with 80 lbs. p20, 
and 40 lbs. K,0; thus indicating the necessity of P and K in manuring of potato 
under these conditions. The differences amongst NPK doses, however, were not 
significant; showing a dose of NPK @ 80:80:40 lbs. per acre as optimum for 
potato crop in this locality. 


3. Relative résponse of wheat varieties to different nitrogenous and irvigational 


doses. 
A. R. KHAN and B. L. NEMA, New Delhi. 


A factorial experiment was conducted at the Indian Agricultural Research 
Institute farm during 1954-55, to assess the responses of three outstanding, newly- 
evolved varieties of wheat, namely, N.P. 710, N.P. 718 and N.P. 775. Three 
levels of nitrogen at 0, 20, and 40 lbs. per acre in the form of ammonium 
sulphate, each along with a basal dose of 60 lbs. P,O, as superphosphate were 
applied at sowing. Presoaking dose of 3 inches was given before sowing to 
ensure proper germination of seeds. Irrigation in different doses of 1, 2 and 
3 applications of three acre-inch each were given according to crop needs. 


N.P. 718 and N.P. 775 were found significantly better than N.P. 710 in 
respect of grain yield. ‘The differences between the former two varieties were 
small and of no consequence. Nitrogen has not given any response in grain 
yield. It has only increased straw and thereby the total produce significantly. 
As regards irrigation, it appears that two well-distributed applications in addition 
to a presoaking dose are about optimum for the crop. 


4. Sorghum : Spacing between Rows and Method of Sowing. 


B. SEN and S. N. SRIVASTAVA, Almora. 


The general sowing practice of Mile (Sorghum Spp.), by broadcasting the 
seeds results in poor yield of the crop because the stand is not even and there 
is a lack of proper intercultural operations. 

Experiments were undertaken to fin 


p d out the proper spacing between rows 
of milo and also the method of sowin PLOI pacıng bety 


F : g. The main treatments i) 1’ spacing 
and (ii) 14’ spacing between rows, and the sub-treatments ee ea re by 
dibbling seeds 6” apart and (b) sowing behind Kutela. 
; An increased yield of 25% was obtained in case of 1! 
in yield is significant at 1% level. 
in case of two sub-treatments. 

Sowing of milo behind Kutela in row, 
to the cultivators. 

Expenses of these investigations were 
ment in connection with the scheme of D 
at Vivekananda Laboratory, Almora. 


3 spacing and the difference 
There was no significant difference in yield 


s one foot apart can be recommended 


met by the Uttar Pradesh Govern- 
evelopment of Food and Fodder Crops 
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5, Preliminary study of the Expenditure pattern of the family budget of Jute- 
growers. 


B. C. KUNDU, S$. N. SEN and, GIRI, Barrackpore. 


The expenditure pattern of the family budget is studied for two income 
groups with per capita annual income between (a) Rs. 150/- to Rs. 300/- and 
(b) Rs. 301/- to Rs. 700/-. The rectilinear relationship between the total expendi- 
ture and the particular expenditure viz., Food, Clothing and fuel-light as 
suggested by Engel is verified. 

An order of urgency amongst the items and the “income elasticity of demand” 
of the special items are also measured. It is noted that for lower income group, 
food and fuel-light are both necessary items while clothing appears to be 
a luxury item. 


6. Root System in two species of Jute, 


B. K. KAR and B. K. DE SARKAR, Barrackpore. 


The growth and development of root system in clay and sandy loam soils 
at different ages in case of the two species of jute Corchorus capsularis and C. 
olitorius have been studied. ‘The general lay out of the root system in the two 
species consisted of a well defined elongated tap-root penetrating vertically into 
the soil. Well developed lateral branches (primary roots) come out at various 
points from the tap-root. From the primary branches secondary branches were 
given out which in turn were covered with small fibrous roots. 

In case of capsularis most of the roots were spread out superficially within 
6 to 8 inches of the soil and a zone of maximum branching at the same level 
was also located on the tap-root which itself penetrated into the soil to a depth 
of 15 to 20 inches. Numerous adventitious roots were found developing on the 
upper zone of the tap-root just below the surface of the soil. 

In case of olitorius the tap-root was more prolonged, penetrating to a depth 
of 30 to 35 inches. ‘The well developed lateral branches were given out at different 
levels from the tap-root, spreading obliquely into the soil and giving out 
branches to reach the lower levels of the soil upto 3 feet. No or few adventitious 
roots were formed like capsularis. No definite zone of maximum branching was 
noticed on the tap-root. 

Comparative growth of root-system in heavy clay and sandy loam soils has 
been studied. In heavy clay the tap-root was found bifurcated at different lengths 
in most of the cAses. The length and the mode of the spread of the branches 
were also affected according to the nature and texture of the cultivated land. 

From the study of the root-system, the habit of the two species could easily 
be distinguished. The specific nature of differences in manner of growth and 
spread of branches in superficial and spreading type (capsularis) and deep pene- 
trating type of branches (olitorius) had been demonstrated. 


7. Effect of growth regulators on weedy crop of Wheat. 


H. K. PANDE, Kharagpur. 


Comparative effect of sod. ‘Methoxone’, sod. 2, 4-D and 2, 4D acid when 
applied at 1-7 pound rate (acid basis) in 100 gall/acre on weedy crop of wheat 
was observed for two years. At the time of spraying the chemicals, the crop 
Was actively tillering and the weeds were in seedling stage. ‘he effect of growth 
regulators were also compared with the hand-weeded and non-weeded checks, 
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The former two weed-killers brought 60 to 80 percent kill of the weed 
species—Chenopodium album, Asphodelus tenuifolius, reiia ius indica, ; Vicia 
hirsuta, Convolvulus arvensis, Fumaria parviflora and Anagallis arvensis, while the 
latter gave 79 to 94 percent control of these weeds. BITRE Cyperus rotundus 
was controlled only up to 25 percent by 2, 4-D at this rate. The effect of both 
the salts was more or less equal. As apparent from the outward symptoms, the 
wheat plants were left unaffected. The weed infestation comprised two third of 
the total plant population. The suppression of these weeds by the spray treat- 
ments of sod. ‘Methoxone’ sod. 2, 4-D and 2, 4-D acid brought an increase jin 
grain yield of wheat upto 40-2, 38:7 and 35-7 percent respectively. The hand- 
weeded plots recorded 70:4 percent increase in yield over the unweeded one. The 
presence of weed under unweeded check reduced the fertile tillers per plant and 
grain number per ear. The sprayed plots though yielded more than the unweeded 
check, showed lower yield than the hand-weeded one. 2, 4-D acid treatment 
showed some tendency towards increasing sterility in florets. 


8. The possibilities of Cotton cultivation in the Western Zone of West Bengal. 
M. K. MOOLANI, Kharagpur. 


The possibilities of cotton cultivation in the State involves mostly the 
consideration of its agronomic aspects to existing conditions. The soil conditions 
and climatic factors like temperature and rainfall distribution in different regions 
were reviewed to correlate the response of cotton with the climatic conditions 
of the State and it has been seen that cotton cultivation can be taken in the 
western zone of W. Bengal. 

The soil of this region are highly of leaching nature and formed of laterites 
with ferruginous clay and this zone records temperature from 70°F in winter 
and 85°F in summer and hence cotton cultivation can be taken as higher tem- 
peratures are favourable during that period and upper limit goes much higher 
during picking season. ‘The rainfall in this zone has been described in four 
typical months. In April normal rainfall varies from 1”-3” and it facilitates land 
preparation. Jne rains (8’-10”) do not fail to set in and July rainfall (13”-16”) 
is uniform. The month of December is driest month (0-01”-0:25”) which is 
favourable condition for cotton picking. 

y Under these existing conditions, the performance with normal cultural prac- 
tices was 200 lbs. per acre which is not at all a discouraging figure under rainfed 
conditions as compared to 600-800 lbs. per acre with irrigation. When higher 
yields of cotton are maintained, efforts will be made to improvè its quality with 
regards to staple length, ginning percentage and other economic characters of 
commercial importance, 

” nee Por E © armen of basic and topdressing doze of optimum yields 

gations and further work is in progress. 


9. Broadcasting vs. Line sowing in Gram. 


NIRAD K. SEN and MANAS K. JANA, Kharagpur. 


To compare the performance of Gram sown in the two commonly practised 
methods viz. broadcasting and line sowing an experiment was laid out in 
randomised block with 4 replicates. There were six treatments iz broadcasting 
with A) 40 Ibs. and B) 80 Ibs. of seed per acre and line sowing oh ©) 18”x12", 
D) 18°x9", E) 12”x12” and F) 12’x9” Spacing between and within lines: 
Germination was good, though in broadcast plots there were several open patches 
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and in some area plants were densly crowded. Yield per plot in the six treat- 
ments were 4:99, 5°88, 6.73, 9.11, 10.78 and 7-92 ths. respectively ie. in the order 
of A B C F D &, insignificant differences among the treatments being joined 
by lines above or below. It may be concluded that line sowing offers much better 
potentiality to increase the yield of gram, optimum spacing for this high land 
lateritic tract will have to be found out by further investigations. 


AGRICULTURAL CHEMISTRY AND SOIL SCIENCE. 


10. Studies on the fertilizer value of ammonium chloride and am 


monium sulphate- 
nitrate (double salt). 


A. B. GHOSH and S. P. RAYCHUDHURI, New Delhi. 


The results of the first year’s field experiments in progress at I.A.R.I. were 
presented last year (Proc. 42nd. Ind. Sci. Congr. 1955, Part III) and during the 
second year of the trials, both the nitrogenous fertilizers, ammonium chloride 
(26% N) and ammonium sulphate-nitrate (19% NH,-N plus 7% NO,-N), gave 
highly significant increases in yield of paddy over no manure and were fully 
comparable to ammonium sulphate on equal nitrogen basis, thus confirming the 
previous year’s observations. At 20 lb. nitrogen dose per acre they increased the 
paddy yield over no manure by 11-5 and 7:4 mds. per acre respectively, compared 
to 109 mds. with ammonium sulphate. The differences in yields between the 
three different forms of nitrogen were, however, not Statistically significant 
40 lb. N dose had no beneficial effect over the 20 Ib. one with any of the above 
three fertilizers. 

The mean pH of the soil under fertilized treatments was slightly lowered 
by 0:2-0:3 units than in control plots. Ammonium chloride at 40 lb. N adds 101 1b. 
of chloride per acre but after two irrigations the chloride content in surface 
soil was only 35 1b. nore than in no manure plots, the rest being washed away. 
Its application also resuited in about doubble uptake of chloride by the crop 
than in control, major part of it being present in the straw. 

Laboratory nitrification studies showed that in the first 10 days ammonium 
sulphate and ammonium sulphate-nitrate nitrified by about 50% but the rate for 
ammonium chloride was slower in the early stages, only 20% being nitrified. 
Subsequently, its rate speeded up and in the following 15 days more than 90% 
of nitrification was undergone by all the three fertilizers. 


11. Studies on the humification of leguminous and non-leguminous weeds in the 


typical soils of Agra district. Part I. Changes in the nitrogen and carbon 
content of the Dumat soils in Agra district by humifying the weeds Pluchea 
lancheolata (Baisurai) and Melilotus alba (Sainjji) . 


ABANI K. BHATTACHARYA and B. R. NAGAR, Agra. 


Baisurai (Pluchea lanceolata, non-leguminous weed) and Sainjji (Melilotus alba, 
legminius weed) were humified under aerobic conditions in the so called Dumat 
Soils of Agra district, The variations in organic carbon, total nitrogen, ammo- 
miacal and nitrate nitrogen and pH were studied at different periods of humifica- 
tion. The organic matter in the soil increased during the humification of Baisurai 
and Sainjji as compared to the original untreated soil; but in the case of Baisurai, 
the total nitrogen was definitely decreased while Sainjji enhanced the nitrogen 
Status, This may be due to the presence of greater nitrogen in Sainjji (legu- 
munuous) than Baisurai (non-leguminous). ‘The mineralised nitrogen content in 


T1I—48 
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the soil suffered fluctuations during humification with Sainjji as well as with 
Baisurai. After a certain period of humification it was obserevd that the mine. 
ralised nitrogen content was on the increase with Sainji but it decreased with 
Baisurai. ; ‘ak 

The pH of the soil during humification suffered variations from period to 
period and the mineralised nitrogen content also seems to be responsible for 
such changes in pH. It has, therefore, been suggested that the ratio of 


Ammonium Salts is one of the important factors which contribute to the pH of 


the soil. 


12. Studies on the humification of leguminous and non-leguminous weeds in the 
typical soils of Agra district. Part II. Variations in the physical properties 
of the Dumat soils in Agra district by humifying the weeds Pluchea lanceolata 


(Baisurai) and Melilotus alba (Sainjji). 


ABANI K. BHATTACHARYA and B. R. NAGAR, Agra. 


Baisurai (Pluchea lanceolata, non-leguminous weeds) and Sainjji (Melilotus 
alba, leguminous weed) were humified under aerobic conditions in the so called 
Dumat soils of Agra district. The variations in the physical properties—porosity, 
Stickypoint, Conductivity, Exchangeable and soluble calcium were studied at 
different periods of humification. At all stages of humification Porosity and 
Sticky-point were at a higher level than the original untreated soil. It was 
interesting to note that in majority of cases a qualitative correspondence among 
the values of Sticky-point, Porosity and Organic Carbon was observed at different 
periods of humification. A similar correspondence between conductivity and 
organic carbon was noted at certain intervals of humification. A qualitative rela- 
tionship between the values of Porosity aud Exchangeable calcium was observed 
in the humification of Sainjii which may be specific with the nature of the system, 
but it seems to be fortuitous. 


13. Studies on the humification of leguminous and non-leguminous weeds in the 
typical soils of Agra district. Part III. Changes in the physico-chemical 
properties of Dumat soils in Agra district by humifying the weed Melilotus 
indica (Zoonzhru). 


ABANI K. BHATTACHARYA and B. R. NAGAR, Agra. 


The so-called Dumat soil of Agra district was mixed with local leguminous 
weed called Zoonzhru (Melilotus indica) which grows in abundance in the certain 
parts of the district and the periodic changes in the physico-chemical properties of 
the soil during humification under aerobic conditions were studied in the labora- 
tory. The moisture content of the soil was maintained at 15% 

A gradual decrease in organic carbon was observed. C/N aati decreased from 
9:79 to 5:07 in sixteen weeks and the ratio showed a tendency to stabilise itself at 
about 5. The total nitrogen status of the humified soil was at A higher level 
than the original and the variations in mineralised nitrogen suggest strong micro- 
bial decomposition of organic nitrogen between 4 to 16 weeks. Sticky-Point and 


porosity gave higher values for the humified soils. It has been suggested that 
ò ‘ 


among other factors the variations in pH during humification depend upon the « 


E Ammonium salts 2 
ratio o Nitrate -Nitrates and the amino-acids of amphoteric nature. The con- 


ductivity showed ups anq downs during the period of humfication, the total con- 
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ductance being much higher in the humified system than in the original untréated 
soil. 


14. Amphoteric character of Kaolinite. 
B. CHATTERJEE and A. ROY, Sibpur. 


Studies have been made of the adsorption of anions and cations by a sample 
of hydrogen—kaolinite from a solution of potassium iodide in Acetone, in which 
potassium iodide is known to behave as a strong electrolyte. The amounts of 
iodide and potassium absorbed have -been found to be respectively equal to 3-85 
and 3:90 m.e. per 100 gm. of the minerals. These figures agree closely with the 
base exchange capacity of this mineral, viz., 390 m.e. per 100 gm. The ampho- 
teric character of kaolinite is definitely manifested by the simultaneous adsorp- 
tion of iodide and potassium ions in equal amounts. 


15. Role of Phosphates on the yield and quality of Jute. 


B, C. KUNDU, M. K. MUKHERJEE, N. S. RAO and S. C. 
CHAKRABORTY, Barrackpore. 


Nitrogen as promoter of vegetative growth is considered to be most important 
nutrient for jute which is a best fibre crop. It has been found that one pound 
of nitrogen usually increase the fibre yield on an average by 8 to 12 pounds. 
Jute has not responded to phosphatic fertilisers alone, although Indian soils are 
poor in available phosphates. With the application of higher doses of nitrogenous 
fertilisers, there is a tendency of lodging of the crop and more leaf fall occurs; 
with phosphates there is no lodging and leaf fall is less. Soil-fertility so far 
total nitrogen is concerned improves with the application of nitrogenous fertilisers 
and with phosphates reverse is the case. Although with addition of nitrogen the 
yield is higher due to greater vegetative growth, quantity of fibre produced per 
unit weight of green matter decreases and with phosphates it increases. 

Anatomical studies show that wood/bark ratio is more with nitrogen and less 
with phosphate. With increase in nitrogen, fewer and coarser fibre strands in 
a fibre wedge are formed whilst with phosphates the fire strands in a fibre wedge 
are finer and increase in number. With the application of phosphates the quality 
ratio of the fibre is improved. 

It is, therefore, necessary to have a fertiliser schedule containing both nitrogen 
and phosphates for having higher yielded, better fibre and for the maintenance 
of soil fertility. 


16. Ion Exchange Equilibria in Non-aequeous Media. 


CH. KRISHNAMOORTHY, Bellary. 


Before ascertaining the quantitative relationship between ion exchange equili- 
brium and properties of non-aqueous medium, it is essential to experimentally 
verify that (a) a complete and reversible equilibrium exists (b) the equilibrium 
Constant is independent of extraneous factors such as volumes of solution phase, 
Concentration of electrolytes, quantity of absorbent, and the complementary ions. 
In a preliminary study with aqueous alcohol solutions and synthetic resins like 
Ion X it was found that both the above conditions are fulfilled. Further, it 
appears that the change of equilibrium constant for similar ion pairs like Na—K 
May be roughly correlated with the changes in the dielectric constant of the 
medium, : 
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17. Study of black soils of Madhya Pradesh with reference to their parent rock, 
G. C. PADOLEY and R. V. TAMHANE, New Delhi. 


In the tropics, weathering phenomena and soil development are expected to 
be closely related to rocks and rock forming minerals. Therefore a complete 
understanding of the processes involved, can only be ascertained by giving due 
consideration to the parent material or parent rock and its mineralogical constituents 
in the soil. Five profiles of black soils from different parent materials—viz. basit, 
mica-schist, metamorphosed limestone with granite, gneissose granite and granite 
haye been studied, for their physical chemical and mineralogical composition. 

These soils have practically the same colour, heaviness and generally speaking 
of the same outward appearance, and reveal on casual inspection no diferentia- 
tion, but the differences of parent rocks are reflected in the physical and chemical 


composition of soils as well as clay fractions separated from them. Properties 


like moisture equivalent, moisture holding capacity and volume expansion, show 
higher values for soils developed on trap rock than those developed on granitic 
and metamorphic rocks, indicating thereby a higher content of moutmorilonitic 
type of clay minerals in soils from trap rock. The chemical characteristics of 
these soils, as far as related to the mineralogical composition of the present mate- 
rial, also bear a good relationship with minerals present in them. 

The clay faction, however, reveals more clearly the differences that occur 
due to mineralogical composition of the parent rock. Minerals present in the 
parent material give rise to different type of clay minerals is a well known 
fact. The ratio S/102/R023 is about 2:0 and SIO,/R,03 of 25 to 3:3 for clay 
fractions as well as their high base encharge capacity and the presence of high- 
non-exchangeable magnesium (2-1-4-9%) indicate high proportion of montmorillo- 
nite clay. But in clays obtained from micaceous parent rock, the high content of 
non-exchangeable K,O (3:2-4-5%) indicate the admixture of Illite and montmorillo: 
nite clays. This clearly indicate that minerals like plagioclasses 
contained in a trap rocks, give montimorillonite clay, 
muscovite, present in mica scist, 
the montinorillonite. 

Under tropical conditions it is not 


and pyroxenes 
while those like biotit and 
give rise to more of Iliite type of clays than 


possible to distinguish between the true 


since the rock decomposition continue to a 
great depth. The Weathering process and soil, 


G. V. HAVANAGI and S. K. PATIL, Padegaon. 


g the years 1952-53 and 1953-54. The treatments were as 
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The chemical control of these plots was kept up by analysing the original soil 
samples. The findings of these evperiments in short are as follows. 7 

(1) Phosphate application brings early maturity and the effect is more marked 
if the soil is deficit in available P,O,. 

(2) Response to phosphate application is correlated with the available P,O; 
content of the soil, response being greater wherever avavilable P,O; level is lower 
than 0:0075 per cent (estimated by Troughs’ method). Whereas response to potash 
is not correlated with available K,O in the soil, 

(3) Combined effect of Phosphate and Potash seems to be su 
though individual application has its own adv 
levevis of P,O, and K,O in the soil. 

(4) No marked effect of these fertilisers on the quality of cotton was observed 
except for slight increase in ginning percentage in case of NPK treated plot. 


perior in general 
antage at times depending upon the 


19. Determination of available phosphate in soils in the field. 


H. SINHA, S. C. LALA and H. N. MUKHERJI, Sabour. 


With a view to finding out some suitable extracting solution for the estimation 
of phosphate in soils rapidly in the field, that should be applicable to all kinds of 
soils e.g. acidic, neutral and calcareous the solutions of Spurway, Das, Oslen and 
Morgan were compared. ‘I'he relative information arrived at by the use of all these 
extractants is that, except for Morgans extractant, all of them extract phosphates 
in a proportional manner. From the standpoint of power of extraction from all 
classes of soils Olsen’s solution (NaHCO,) seemed to be quite satisfactory and there- 
fore it was studied in greater detail, The effects of concentration of NaHCO,, soil/ 
solution ratio and period of shaking on the amounts of phosphate dissolved were 


also determined. It was found that an + solution of NaHCO, occupying twenty 
times the volume of the soil for two minutes only if shaken thoroughly with the 
soil would extract fairly estimable quantities of phosphate, relative to the amount 
present in the soil. 


20. Effect of application of Superphosphate to the green manuring crop Dhaincha 
(Sesbania aculeata) in lateritic soils. 


J. N. JOHRI, Kharagpur, 


Commion green manuring crop was drilled in the high land lateritic tract of this 
region with and without phosphatic manure. Seed rate was 40 Ibs. per acre and 
superphosphate at the rate of 150 lbs. i.e. 25 Ibs. of P,O, per acre were drilled. 
Comparative study made on 68 days after growing before the plants were burried 
showed, that in unmanured plot the plant population per unit area and moisture 
Content was high. In phosphate manured plot, the average height of plant was 
More than 6 times while the total dry matter addition was 12 times more than in 
Plots without phosphate. 


21. Nitrification studies of soil Nitrogen in Bihar. I. Under Aerobic conditions, 
K. K. JHA, R. SINGH and H. N. MUKHERJEE, Sabour. 


Bihar soils are known to vary widely in respects of their N contents and their 
response to Nitrogen manuring. It is, therefore, very important to know the 
availability of nitrogen in different kinds of Bihar soils. It has been agreed by 
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os the world that estimations of total nitrogen, C/N ratio and 
single determinations of NO,-N and NH,-N are no good for predicting the N avail- 
ability in a soil. On ihe other hand many workers favour the adoption of nitri-' 
fication rate as a test for N availability of a. soil. It was, therefore, considered 
appropriate to test some typical Bihar soils for the rate of nitrification of their 
native nitrogen under different conditions. i E 

10 upland soils collected from different parts of Bihar were, therefore, initially 
examined for total Na C/N ratio, pH, NH, and NO, contents. The soils were then 
incubated at 30°C with % saturation capacity under aerobic conditions and tested 
periodically for NO,N and NH,-N contents. No correlation was found between 
available forms of nitrogen and total nitrogen and C/N ratio; NO,-N and NH,-N 
contents of the soils, estimated in the beginning, too, did not show clearly the 
characteristic differences existing among different Bihar soils. Contrary to the 
findings of some workers, it was found that mineralisation rate of soil N was slow 
upto 6 weeks’ incubation and then rose sharply. On the basis of these results it 
is suggested, here that for mineralisation tests of soil N at %rd saturation moisture 
contents, incubation upto 8 weeks should be adopted instead of 30 days, so that 
differences in availability capacity of different soils may be marked out in a better 


manner. 


many workers all ov 


22. Report on an examination of the method proposed by Alderfer and Merckle 
for the measurement of structural stability and permeability in soils. 


K. L. NAYAR, New Delhi. 


An investigation was undertaken to examine, by applying to a large number (48) 
of soils and subsoils, a simple and rapid method proposed by Alderfer and Merckle 
(1941) for measuring structural stability and permeability in soils, the accuracy of 
the values for these indices by correlating and comparing these with other soil 
constants that are known to affect the properties of a soil in the same direction as 
those under examination and these included apparent density, total porosity, nature 
of porosity (capillary and non-capillary) colloidal dispersion and actual rate of 
percolation. 

The statistical correlations worked out showed stability index to be highly and 
related to total pore space, and capillary pore space, but negatively and significantly 
related to non-capillary pore space, volume weight and dispersion co-efficient. 
These relationships point towards the accuracy of the values under examination. 

Similar correlations have been reported by the authors of the method them- 
selves between stability index and volume weight, organic matter of the soil. ‘The 
corroboration of one of these two relationships in addition to four others, as pointed 
out above for a large number of soils indicate the desireability of adapting this 


method for determining stability and permeability characteristics of soils in the 
laboratory. > 


23. A study of the significance of certain single value properties of soils in rela- 
tion to their texture. 


K. L. NAYAR, New Delhi. 


The results are presented of an attempt to check up the relationships established 
by Keen and Rackzowaski between box Constants, Comprised of pore space, apparent 
density, water taken up by soil, specific gravity, volume expansion and Clay and 
also to see how far silt fraction in addition to cayl influences these Constants in ® 
large number (160) of soils and sub-soils from profiles of not much different type and 
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origin, but varying in texture. In addition, the si 
Hardy’s “index of texture” has also been studied 
mined Constant for defining the texture of soils. 
p The statistical correlations worked out betw 

| vealed that :— 

| (1) Hardy’s index of texture is a very useful single value Constant that should 
j 

| 

i] 

| 

| 

| 

| 

i 


gnificance and importance of 
as an easy and quickly deter- 


een different sets of Values re- 


greatly help to give a preliminary and quick textural picture of soils as was shown 
by very high relationships established between this Constant on one hand and 
Clay or sand on the other. 

(2) The positive relationships were more significant in case of clay plus Silt 
and pore space, water taken by saturated soil than with clay alone; whereas Volume 
expansion was significantly related. to clay only and not to Clay plus Silt. 

(3) The negative Correlations established between clay, CI 
apparent density were higher in the later case. 
by) (4) The positive Correlation between Clay and specific gravity was in Con- 
tradiction to negative Correlation reported between two values by Keen. 


ay plus Silt and 


of different levels of productivity. 


K. L. NAYAR, New Delhi. 


Periodic observations were recorded on the rate of growth of wheat plans grown 
under indentical conditions in the fields on 4 soils of known and different levels of 
productivity for comparing the progressive changes in the vegetative and reproduc- 
tive phases of the crop in relation to important major nutrients of the soils. 

The results indicated that :—(1) Available P,O, and nitrates in the surface and 
sub-soils, determined to a great extent the productivity of the soils, while potassium 
was sufficiently supplied and did not, therefore, determine the difference in beha- 
| viour of the plants grown on the soils under investigation, 
| (2) Vegetative growth of the plants, as determined from the ultimate height 
attained and also from the number of leaves was very vigorous in soils rich in 
nitrogen, whereas on soils insufficiently supplied with nitrogen, the plants had 
but a stunted growth. 

(3) The supply of P,O, by soils affected the formation of tillers, ears and 
ultimately the yield of the crop. 

(4) Growing period was shorter in case of crop grown on poor soils than on 
rich ones. 

A mathematical expression of the growing period was deduced from Robert- 
son’s growth equations as applied by Klages and it was found that the value of K. 
which represented the general slope of the growth curve was inversely related to 
the growing period and, therefore, to productivity of the soils. 


24. A study of the rate of progressive growth of wheat plants grown on soils 
| 
’ 
| 
| 


25. Influence of parent materials on the mineralogical composition of laterites. 


K. V. S. SATYANARAYANA and P. K. THOMAS, New Delhi. 


| Laterites of Malabar have so far been believed to have been formed on acid 
rocks. In a recent survey of the laterite areas basaltic rocks are also found under- 
lying some areas. The different horizons developed on a basaltic and gneissose 
rock have been studied. Although morphological differences are less conspicuous 
there are marked chemical and mineralogical differences. The profile on acid 
Tock contained predominantly quartz and kaolinite while that on the basic rock 
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showed less of kaolinite and more of gibbsite. Amorphous compounds of iron 
are present in both the profiles, the basic rocks contributing larger amounts, It 
is concluded that the mineralogical make-up of the parent materials determines 
the minerals of the laterite and soils formed from theu. 


26. A note on the utilization of Retting Water as Fertilizer. 
M. K. MUKHERJEE, A. K. KUNDU and G. HALDER, Barrackpore. 


The jute fibre of commerce is cellulosic material with a negligible amount of 
nitrogen. In the retting tanks all the nutrients withdrawn by the plant accumu- 
late and a large quantity remain in water-soluble inorganic form. Some data have 
been presented so far P and N are concerned as these are the two limiting factors 
in most Indian Soils. It has been found that if retting water enters paddy fields, 
the crop is not affected whilst in the contiguous plots the plants may be diseased. 
The water from paddy fields show that wherever retting water enters, the amount 
of inorganic soluble P was very high in comparison with neighbouring plots. 


27. Preliminary experiments on the effect of addition of gypsum and calcium 
chloride on percolation of saline soils. 


N. M. NIMGADE, New Delhi. 


A preliminary study has been made of the chemical: method for reclaiming the 
Gheora soil found to be saline and the surface sample of which has shown to 
contain 1:33% of water soluble salts. 

Mere leaching with 10 acre inch water proved to be effective in removing 
about 75% of the total soluble salts in the leachate, under laboratory conditions. 
Application of 2 tons of gypsum before leaching with 10 acre inches of water as 
well as leaching with 20 acre inches of water is as good as the application of 
5 tons of gypsum. CO, was found to be present in the leachate lager quantities 
than in the original soil. This is peculiar and need further investigation. Addi- 
tion of increasing concentrations of calcium chloride to the soil leads to increas- 
ing concentrations of soluble salts being leached out. 
calcium chloride per acre for leaching is as effective as applications of 5 tons per 
acre in removing soluble salts. Also calcium chloride proved more effective than 
additions of equivalent amount of gypsum. 

À The data show that the rate of percolation increased with addition of increas- 
ing doses of calcium chloride, 

It was found that under laborat 
addition of gypsum and calcium chlor 
salts as compared to leaching with 


Application of 2 tons of 


ory conditions leaching of saline soils after 
ide removed increased amount of total soluble 
i 3 water, from the soil, and calcium chloride 
was more effective in this respect than the gypsum. The economy of using 
calcium chloride under local conditions is however a factor which has to be taken 


into consideration in advocating its use for reclaming saline and alkaline soils. 


z 


28. Oxidation-Reduction or Redox Potential of some typical paddy and Acid Soils. 


O. P. DHAMIJA, R. S. MURTHY and S$. P. RAYCHAUDHURI, New Delhi. 


The oxidation-reduction equilibrium of 
those interested in soil problems. 
an important soil property. 


soils has had scant attention from 
There can be no doubt that it constitutes 
The yailability of Iron and Manganese, the tw9 
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most essential minor elements required in the 
by the oxidation reduction or redox potential in 
in paddy soils. Investigations have been carri 
between Iron and Manganese in some of the t 
pradesh and Punjab and acid soils from the 
finding out the redox potential and the facto 
equilibrium. 

Manganese occurs in soil in different forms with widely divergent solubilities 
and depends upon a number of factors of which pH and organic matter content 
are the most important. The easily reducible manganese is a very important 
fraction in identifying the manganese deficient soils. In light of the wide variation 
in the availability of different forms of manganese and the important part it plays in 
controlling the oxidation and reduction of iron in soil, the redox potential (Eh) 
of these soils have been worked out. It is seen that Eh is directly proportional 
to pH and organic matter tends to lower the redox potential of soils. 

From the results it can be concluded that the function of manganese and iron 
are interrelated and they act as complimentary oxidation-reduction reagents and 
they keep each other in equilibrium at a fixed potential, 


growth of rice plants is governed 
soils which plays a prominent role 
ed out in establishing relationship 
ypical paddy soils of Bihar, Uttar- 
Sinchona estates of Darjeeling by 
ts affecting the oxidation-reduction 


29. A method of classification of alluvial soils based on their age, morphology, 
nature and frequency of flooding crop adaptation, 


P. P. JHA, S. C. MANDAL and H. N. MUKHERJI, Sabour. 


During the course of survey of the alluvial soils of Sabour National Extension 
Block composed primarily of the Gangetic alluvium and of the Koshi alluvium in 
Saharsa district, it was observed that the texture or other morphological charac- 
teristics of the subsoils cannot form a useful basis for the classification of these 
soils into series category. This is due to the fact that the texture, consistency 
and other characteristics of layers below the subsoil influence drainage as well as 
moisture retention of upper layers and consequently, crop patterns. Moreover, 
many of these soils being subjected to annual, periodic or cyclic inundation, the 
height of the water table at different periods of the year, salt contents, oxidation, 
teduction reactions, drainage, moisture retention etc. of these soils are entirely 
different from those laying in another alluvial belt, not subjected to floods, but 
having identical subsoil characteristics. ‘Thus a new scheme of classification of 
these soils has been suggested. Soils may be grouped into old and young allu- 
viums. ‘The young alluviums may be subgrouped according to the nature and 
duration of inundation, if any. Further, all these soils may be classified according 
to depth and each depth class be subdivided according to the texture of the sub- 
soil. Further differentiation may be achieved by comparing other morphological 
characteristics of subsoils or by distinguishing crop adaptations as in very shallow 
alluviums, tecently deposited, 


30, Rate of water intake of the soil under different soil treatments. 


` 


RALPH C. HAY and T. K. SUBRAMANYAM, Kharagpur. 


A preliminary study was made of the infiltration capacity on the Indian 
Institute of Technology Campus soil which is a lateritic sandy loam. Three soil 
treatments were considered for this purpose namely Bare land without vegetation, 
Scrub forest land and Ploughed land. For this study 6” diameter steel cylinders 
Were forced into the soil, the same filled with water to a depth of 8” and measure- 


Im—49 
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bsidence of water for seven hours at convenient intervals of 
ecline in intake rate of water with time which was very 
rapid at first but became steady and finally reached a constant rate by about five 
hours. The intake rate decreased in the order of ploughed fond Z Scrub forest 
land Z Bare iand. Even though the initial moisture contents of US, Ploughed and 
Scrub forest lands were considerably higher than the Bare land, still the infiltra- 
tion capacity of these two greatly exceeded that of the Bare land. The high in- 
filtration capacity of the Ploughed land in spite of its highest initial moisture 
content indicates that the top soil condition plays the most important part in 
determining the intake rate of these soils. Proper cultivation of the land or keep- 
ing the land under forest, favoured the amount of water that could be made to 
percolate through the soil and reduced the amount that moved over the surface, 
with the consequent reduction in runoff and soil loss, 


ments taken of the su 
time. There was a.d 


31. A preliminary study of the sands of Sahasra District. 
S. SAHAY, P. P. JHA and S. C. MANDAL, Sabour. 


In course of the Survey of The Soils of Sahasra District, most of which has 
been the flood plain of the river Koshi and its branches during the last few decades, 
it was observed that sands deposited in different layers of profiles at different 
places had variable colour and mineralogical composition. In order to make a 
rough estimate of the mineralogical composition of these sands, samples were 
collected from the sand layers of a number of profiles and they were examined 
with the help of petrological microscope. The sand particles were observed to be 
rounded, angular and subangular in shape, caused by river action. ‘They con- 
tained variable proportions of minerals quartz, felspars (orthoclase microcline, 
albite, plagioclase),. micas (muscovite, sericite and biotite) magnetite, ilmenite, 
limonite hornblende, chlorite, zircon, garnet, chalcedany, leucoxene and red quartz. 
Many of these minerals were observed to be pure as well as altered products. 
Quartz forms the predominant fraction. On an average it constitutes 50 per cent 
of the sand followed by feldspars (30 per cent) and micas (15 per cent). Different 
colours of sands are due to the presence of iron oxide, black micas, ferrous sul- 
phide or red quartz. Ripple marks were also observed in the sands. They are 
both symmetrical and asymmetrical and haye been formed by the oscillation of 
stationary bodies of water as well as by the current of water, 


32. Effect of ecological factors and traumatism on juice quality. Part Il: Effect 
of Frost on Sugarcane Crop. 


S. C. SEN and J. C. BHARGAVA, Kanpur. 


Consequent on a depression in su 


J y gar recovery during tt Li roduc- 
tion period, January and racers, A g the optimum p 


1955, in sugar factories of D ; ál 
d, J ry, ehradoon an 
Rampur districts, a survey was instituted at the request of the Government of 


Uttar Pradesh, to enquire into the causes there-of and the work done in this 
connection strongly suggested an association between the observed fall in the sugat 
recoyery and the depression in juice quality of standing crops idea þy frost. 
An analytical examination of canes affected by frost eee cons canes (u1- 
affected) showed that juices of affected canes suffered a set back in eR content 
accruing 4-5 units at Deiwala district and 3-4 units at Rampur district. Besides, 
the intensity of affection due to frost has been found cate ro Grrional to the 
fibre content. Higher the fibre content lesser is the ene one 
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33. Effect of Trace Elements and Presence and Absence of Organic Manure. 


S. G. JOSHI, Poona. 


In this experiment the five ‘race-elements Cu, Mn, ‘Mo, 
to be essential for plant-growth were Separately tried to see their effect on the 
yield of wheat plants, in presence and absence of organic manure, 

Seventy two pots were filled with one and the same thoroughly mixed sample 
of poor-crop yielding soil. ‘There were twelve different treatments and six repli- 
cates for each treatment. The twelve treatments comprised of (1) control or no 
treatment, (2) organic manure and the remaining ten were applications of the five 
trace-elements in presence and absence of organic manure. 

It is observed that in the absence of organic manure, application of copper 
oxide to the soil produces a lowering in the yield while the addition of oxides 
of manganese and molybolenum, zinc carbonate and boric acid produces an in- 
crease in the yield of wheat over the control, ‘The reduction and increase in the 
yields obtained by the addition of the trace-elements are, however, not statistically 
significant. 

Treatment with organic manure has given a large significant increase in the 
yield which is above 70 per cent more than that of the’ control. 

The addition of manganese salt together. with organic manure has reduced 
the yield while the other four trace elements in presence of organic manure 
increased the yield, when compared with that in pots treated with organic manure 
alone. The increase with treatments (Org. M. & B.) and (Org. M. & Zn) is found 
to be very high and statistically significant. : 

It is thus observed that the response of the wheat plants to the addition of 
copper, Manganese or molybolenum in the presence or absence of organic manure 
to this particular soil is not significant while the addition of zinc and boron in 
the presence of organic manure gives a large increase in yield. 


B and Zn, considered 


34. Soils of Lower Gangetic Alluvium. 
S. K. MUKERJI, Calcutta. 


Schematic type of soil survey was adopted to study the soils of lower gangetic 
alluvium, Preparation of schematic soil map from spot observations was under- 
taken. ‘he profiles were studied at 6 mile grid-intersection opints. Soil profiles 
were examined upto a depth of 4 ft. 

All such soil associations which have originated from the alluvium laid down 
by the Ganges and situated in the natural regions, formed as a result of the 
Physical features and water sheds of the River Ganges have been given the family 
Name Ganga alluvium. 

The soils of each of these families have been subdivided into several soil 
associations. Topography, mode of formation, the design and the development of 
the profiles are the major considerations in setting up of four profile groups or 
associations in the family of Ganga Alluvium. 


They are: 
1. Ganga Riverine Lands 
2. Ganga Flat Lands 
3. Ganga Uplands 
4. Ganga Low-lands. 
Ganga Riverine has two phases : 


(a) Inundated phase—Ganga Riverine Chars. 
(b) Highland phase—Ganga Riverine Ridges. 
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35. Soil acidity study in the District of Howrah. 
S. P. CHATTERJEE and S. N. MUKHERJEE, Calcutta. 


A Soil Acidity Survey in the District of Howrah in the State of West Bengal 
has been conducted by us. A micro-relief feature was also investigated. The work 
of Troug, Russel and Kubiena go to prove the usefulness of this work. 

The soil pH was observed in 1:25 soil to water ration and the pH was deter- 
mined with glass electrodes of a pH meter. The soils are classified into five 
distinct categories viz. strongly acidic, weakly acidic, neutral, weakly alkaline and 
strongly alkaline. 

The soil pH map shows the following characteristics : 

(1) Neutral soils occupy more than 50 per cent of the area. It is found 
scattered all over the district, wherever newer alluvium was found to be deposited 
in depressions at or near the water table. 

(2) Acidic soils predominate in the northern part of the district, some areas 
being strongly acidic. The cause of acidity was traced to the slightly higher 
micro-relief of the land and continuous cropping without proper liming. 

(3) Alkaline soils predominate in the eastern part of the district, along the 
river Bhagirathi. ‘he higher content of carbonate and bicarbonate in the soils 
were due to the presence of these salts in the river water, which usually over- 
flowed the banks. 

The study of soil pH and land use of the area reveal that soil pH controls 
the utilisation of land. 


36. Research work on the improvement of furnaces for the manufacture of Gul 
in the State of Bombay. 


During the course of implementation of sugarcane development scheme in 
Bombay Deccan, intensive publicity was given to the advocation to utilization of 
trash for compost making. It was observed that in addition to bagasse a fairly 
large quantity of sugarcane trash was being burnt as fuel for the purpose of boil- 
ing the cane juice in the process of gul manufacture. The quantity of trash so 
used was estimated to be over 50 per cent of the total quantity produced per 
acre and the total consumption of trash as fuel in the State of Bombay was 
estimated to be 8,82,000 tons during the year 1949-50. Thus it is obvious to see 
that such a large quantity of trash burnt up as fuel if not whole of it at least 
a part of it could be useful for compost making if the gul furnace designs could 
be improved upon with a view to minimise the fuel consumption. 

The object of this research was to improve the enginering design of the 
Poona single furnace with a view to economise the fuel consumption and thus 
avoid the waste of trash used as fuel in the manufacture of gul. The investiga- 
tions were carried out at the Sugarcane Research Station, Padegaon, District 
Poona. j : 

As a result of this research work the improved furnace design no. 3 was 
evolved. It was observed that improved design No. 3 has highest ‘thermal 
efficiency with minimum fuel consumption of 19-49 Ibs. and an EEE consump- 
tion of 26-02 lbs. when compared with the Poona Control Furnace haying minimum 
fuel consumption of 28-34 lbs. and average consumption of 34:25 lbs. of moisture 
free bagasse. When compared with Poona furnace the improced design No. 3 
shows less fuel consumption and lower carbon content in ash thus indicating 
its superiority over the former. The main features of the i d design No. 3 
are as under :— STEEN es 

1. Optimum supply of requisite air, 
2. Fuller combustion, 
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3. Adequate grating area, and 

4. Double air port with air port controls and the height of 4-9”. It is 
observed that a grating of 3 ft. diameter with Spacing 14” 18” with 
air spacing gave highest thermal efficiency, 12 sq. ft. of air supply 
through the air ports gave the optimum conditions for combustion. 


oh irradia 
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36A. Potassium-supplying potentialities of soils in Deccan. 


KUMARI V. S. LAD and D. K. PATEL, Padegaon. 


Sixty ton crop of Sugarcane normally removes 
from soil in Deccan. Inspite of this, the cane cro 
potassic fertilisers in Deccan’ Canal Soils having a 

A K,O and does not develop deficiency symptoms 
450 Ibs. of available K,O. This indicates that these 
other than available (readily) which can be utili 
called as fixed or moderately available pot; 


about 600 Ibs. of K,O per acre 
p does not generally respond to 
bout 600 to 800 Ibs. of available 
in Kolhapur soils having about 
soils have some form of potash, 
sed by crops. This reserve potash 
ash has an important bearing in manurial 
advisory work, specially for a long growing crop like sugarcane. 

Hence, the potassium-supplying potentilities of major soil types of Deccan 
Canal area and Kolhapur soil, were determined by successive extraction of soils 
with N. Ammonium acetate after alternate wetting and drying of soils for about 
two months under normal atmospheric conditions, making the soil free from 
extracting agent every time prior to wetting and drying. This process of extrac- 
tion was repeated till only traces of potash remained, Alternate wetting and 
drying on water bath for a period of one week was found equally satisfactory as a 
short cut. These studies have shown that Kolhapur soils have about 100 per cent 
more and Deccan Canal soils have about 100 to 200 per cent more of fixed or 
moderately available potash in addition to the readily available (exchangeable) 
potash, normally determined. 

A simple rapid method has been tentatively evolved to determine potassium- 
supplying potentialities of soils, as follows. 

Five grams of soil (passing through 1 mm. sieve) is extracted with 0:05 N HCI. 
using 1: 100 soil to extractent ratio, shaking for 30 minutes in an end-over shaker, 
and determining potash in the extract. N HCl equivalent to destroy free fime in 
calcareous soils, is added extra, after the addition of extracting reagent. The work 
is further continued to streamline the method. 


26B. Modification of Hissink’s method to determine exchangeable calcium in 
calcareous soils containing free gypsum. 


M. A. MIRAJKAR and D. K. PATEL, Padegaon. 


Occurrence of free gypsum in calcareous soils—‘B’ type in Deccan Canal Area 
tes interference in the estimation of exchangeable calcium, even when the 
Hissink’s modified method (Crowther and Basu) is employed. The method has 
been further modified to obviate the interference of gypsum as detailed below. 
| Ten grams of soil with 2:5 gms. of CaCO, are washed 4 times with 50 cc. of 
| hot water to wash out soluble sulphates, taking care to transfer the least soil 
| material to the filter paper and allowing to drain thoroughly each time. ‘The 
filtrate is rejected. The sample with a little quantity of sodium chloride solution 
18 allowed to stand overnight. Then, using the same filter paper, extracting with 
| hot (70°C) N. soduim chloride solution, using 100 cc. each time, shaking for 15 
minutes, allowing to stand for 45 minutes and filtering the supernatent liquid, is 
Continued till 500 cc. of the filtrate is collected. A blank with 2:5 gms. of CaCO, 


crea 
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is run simultaneously. An aliquot of the filtrate is taken and titrated for bicar- 
bonates and calcium is determined in this aliquot. Sulphate is also determined 
in an aliquot. Calcium equivalent to Sulphate as well as calcium equivalent to 
bicarbonate is deducted from the total calcium found in the extract. Moreover, 
the calcium other than bicarbouate calcium in the blank, is also deducted to 


arrive at true exchangeable calcium. 


AGRICULTURAL ENTOMCLOGY. | 


37. Note on the Locust visitation of Orissa in 1954 and 1955. 
G. C. SENGUPTA, Bhubaneswar and B. K. BEHURA, Cuttack. 


Orissa was visited by not less than three swarms of the desert locust J 
Schistocerca gregaria (Forskal) between November 1 and December 23, 1954. Of 
the 13 districts, parts of 8 districts viz. Sambalpur, Bolangir, Kalahandi, Boudh- 
Khondmals, Ganjam, Puri, Dhenkanal and Keonjhar were affected. Whereas the 
locusts visited the State during summer (May and June) in 1951 and 1953, the 
attack in 1954 took place in winter. The standing crops at the time of locust 
attack consisted of mustard, coriander, horsegram, castor, potato, tobacco etc., 
of which mustard crops were usually completely defoliated, while castor plants 
were nibbled at and other crops were left untouched. An account of the extent 
of damage in different districts is given. 
In 1955, the locusts were sighted over Boudh (Phulbani Dist.) and Daspalla 
(Puri Dist.) on the 3rd June. They are not known to have done any damage to 
crops. 


i 
| 
| 
| 
| 
| 
| 
| 
| 
i 
38. Time of exposure and mortality relation between D.D.T. and Anomis sabulifera 
Guen (Jute Semilooper). | 

i] 

N. DUTTA and R. N. GANGULI, Barrackpore. | 


Concentration of 0:5%-0:75% D.D.T. (WP) )is geuerally used in the field for 
control of jute semilooper—Anomis sabulifera Guen. High concentration is pre- 
control for field use to obtain a quick kill of the late instar caterpillars and to avoid 
the adverse weather action on the insecticidal deposit, though lower dosages like 
0:25% are effective against the earlier instars. It is observed after spray opera- 
tion in a field that a certain percentage of caterpillars moye away from the field. 
Tests were accordingly carried out in the laboratory to ascertain the relation of 
time of exposure and mortality between D.D.T. (075% WP) and jute semilooper 
in which time of exposure was varied from half-an-hour to five hours keeping 
the concentration of D.D.T. constant. During the period of exposure, caterpillars 
were allowed feeding on treated leaves. It is found that an SOSE of half-an- 
hour can bring a high per cent of mortality afterwards though there is no mortality 
during the actual period under exposure 


In treatments with half-an-hour exposure, 20% of the caterpillars survived. | 
| 


aaa 


With different time of exposure like, 1 hour, 14% hours, 2 hrs., 2% hrs., 3 hrs., 
3% hrs., 4 hrs., 10%, 5%, 3%, 3%, 1%, 1% survived respectively, While 100% 
mortality was obtained within the period of exposure when the caterpillers were 
kept in the treated field for 5 hrs. In treatments with 4% hrs. exposure though 
100% mortality was not obtained within the period of one was no 
survival and 100% mortality was obtained within a total period af 6% hrs. 

Thus with the increase in the time of exposure, there is corres EE reduc- 
tion in the period and increase in the rate of mortality. È 
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39. Comparative effectiveness of some ins eci 


icides for control of G o 
Gueu" {Jate Senile NE ontrol of Anomis Sabulifera 


N. DUTT and R. N. GANGULI, Barrackpore. 


Folidol, Endrin, Dieldrin, Aldrin and D.D.T. (WP) 
laboratory condition against the third and fourth instar caterpillars of Anomis 
sabulifera Guen. Various concentrations of these insecticides were used in the 
test. It is observed that a concentration (active insecticidal ingredient) “of 
0:004% Folidol can bring 100% mortality within two hours; 0:03% Endrin (WP) 
—80%, 075% D.D.T. (WP)—57-5%, 04% Aldrin (WP)—40% and 04% Dieldrin 
(WP)—35% within the same period, 

Folidol and Endrin is thus superior to D.D.T. and their cost per acre as per 
above dosage is also much Jess in comparison with D.D.. 


Were tested under the 


40. Comparative toxicity of the films of modern insecticides to the first stage 
larvae of some internal feeders. 


S. PRADHAN and R. N. PRASAD, New Delhi. 


Results of trials of some modern synthetic insecticides in the form of films 
against first stage larvae of Earias fabia Stoll, and Earias insulana Boisd. are 
reported, The insecticidal films of known deposits per unit area were prepared 
on glass surfaces (petri-dishes). Freshly hatched larvae of the test insects were 
exposed to these films for half an hour. Thereafter these larvae were reared under 
optimum conditions and the effects, if any, were observed till death or the whole 
period of further development till the next egg stage (in case of survivors). 

The insecticides tested in the case of Earias fabia were: (1) DDT, (2) gamma 
BCH, (3) chlordane, (4) toxaphene, (5) aldrin, (6) dieldrin, (7) isodrin, aud (8) endrin, 
In case of E, insulana, three insecticides (Nos. 1, 5 & 8) were tested. 

The values of LD,, (expressed in microgram/sq. inch of deposits) were cal- 
culated and were found to be for DDT 2:7, gamma BHC 1:5, chlordane 3:18, toxa- 
phene 3-6, aldrin 0:5, dieldrin 0-15, isodrin 0:13 and for endrin 0:026 in case of 
E. fabia. Taking these values of LD,, as index of toxicity, endrin, isodrin, diel- 
drin, adrin aud gamma BHS were found to be more toxic than DDT i.e., 103-8, 
19-8, 17-5, 5:05 and 1-8 times respectively as toxic as DDT, while chlordane and 
toxaphene were less toxic than DDT i.c., 0:85 and 0:76 times respectively as toxic 
as DDT. 

In case of E. insulana the values of LD,, (expressed in microgram/sq. inch 
of deposits) were calculated and were found to be for DDT 4:035, aldrin 1-023 and 
for endrin 0-022. Thus endrin and aldrin were more toxic than DDT ie. 183-4 and 
3-9 times respectively as toxic as DDT. 


ZOOLOGY AND ENTOMOLOGY 


41. Significance of insect damage in stored Groundnut Kernels. 


S. B. KADKOL, S. V. PINGALE and M. SWAMINATHAN, Mysore. 


Groundnut kernels were stored in jute bags and subjected to damage by 
Corcyra cephalonica, Tribolium castaneum, Oryzophilus surinamensis and Necrobia 
Yefipes under controlled conditions aud effects on hygienic conditions, nutrients 
and free fatty acids were observed. It is shown that insect infestation has not 
Significantly affected the Nitrogen content but has caused an appreciable reduction 
jamine and an increase in free fatty acids. All the insects brought about 
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in the free fatty acids. The oil obtained from the 
and contained insect fragments. The suspended mate- 
suggesting its origin from 


practically a similar change 
infested samples was turbid i : 1 
rial responsible for turbidity was rich in uric acid, 


insect excreta. 


42. A study on the action of some Grain Fumigants on the Microflora of stored 


Jowar. 


S. K. MAJUMDER, M. V. SHARANGAPANI and S. V. PINGALE, Mysore. 


Technical grade ethylene dichloride and carbon tetra chloride mixture, carbon 
tetra chloride, ethyl bromide, methyl bromide and ethylene dibromide, the com- 
monly available grain fumigants, werc used in different concentrations on moist 
jowar and the changes observed in fhe activities of the microbes present on the 
grain were studied. It is shown that the bromides were all helpful in checking 
the growth of the microbes. Large scale tests undertaken with ethylene dibro- 
mide and methyl bromide are reported. Ethylene dibromide is shown to be 
superior for practical use. The retention of the chemical by the grain is found 
out and is observed to be much within permissible limits. 


43. Identification and estimation of Chlorinated Insecticides on foods. 
S. K. MAJUMDER and S. V. PINGALE, Mysore. 


History of the insecticidal treatment is a prerequisite in the estimation of the 
residues on foods for the known methods. It is however, considered difficult to 
get such history in all cases with an increase in the number of insecticidal chemi- 
cals. A technique for the detection, identification and measurement found suitable 
in routine assays of the commonly available chlorinated insecticides has therefore 
been reported. Detection through insect response, identification by way of crystalli- 
zation (by sublimation technique) and estimation by labile chlorine method for 
each of the chemical is proposed and relevent data are presented. 

The results of estimation on cereal grains and some fruits carrying known and 
unknown residues are mentioned in support of the sensitivity of the technique. 


AGRICULTURAL METEOROLOGY 


44. Some outstanding examples of the effects of weather in crops over wide areas. 
A. K. MALLIK, Poona. 


The yield of paddy, cotton and wheat, recorded at a network of stations 
under the all India ‘Coordinated Crop-Weather Scheme” for the years 1946-47 
to 1954-55 are presented in tables in such a way that the markedly good and 
markedly bad years stand out prominently. 

It has been shown that in peninsular India, (1) Of the three crops vic. paddy, 
cotton and wheat, the year to year variation in the yield is the least in the case 
of paddy and greatest in the case of wheat. 

(2) The poor yield of paddy at Chinsurah (West Bengal) and Labhandi (Hast 
Madhya Pradesh) in the year 1952-53 was due to deficient south-west monsoo! 
rains. $ 

(3) The failure of the cotton crop at Parbhani (North Hyderabad), Nagput 
(West Madhya Pradesh), Akola (Berar) and Jalgaon (Bombay-Deccan) in the 
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year 1949-50 was due to too many rainy days and excessive rain over the whole 
area during September and October, 1949. 

$ (4) The failure of the wheat crop in 1946-47 due to a severe epiphytosis of 
rust was brought about by prolonged wet spells and excessive rains during 
November 1946. These rains were the direct result of the passage of three storms 
across the area during November 1946. The tracks of the three storms and the 
rainfall caused by the storms are shown in a figure. 


45. Effect of air temperature on the yield of Wheat. 


A. K. MALLIK and V. K. SUBRAMANIAN, Poona. 


Under an experiment conducted at the Central Agricultural Meteorological 
Observatory at Poona, Niphad 4 wheat was sown once every fortnight from 1952-54, 
/ The results of this experiment covering 40 different dates of sowing are discussed 
in the paper. 

The following correlation coefficients (r) were obtained. 


As wok 
"xh = —-4863 rnh = —-4226 
at kk 
‘xy = —'4069 rny = —:2875 


(** Significant at 1% level). 


| 

| Where x=mean daily maximum temperature during the period from sowing to 

i ear-emergence. 

| n=mean daily minimum temperature during the period from sowing to 
ear-emergence. 

| h=height at ear-emergence, and 

| y=yield of grain per tiller. 

| 

i 

| 

f 


The value of the multiple correlation coefficient 
He 


Ry-xn was -4992 


It is concluded that warm days during the growing period tends to increase 
both height and yield of wheat plants and vice versa but while warmer nights also 
tend to reduce the height, the yield is not affected by night temperature. 


46. Studies on the correlations between total leaf area and areas of selected 


leaves in sugarcane. 


P. S. SREENIVASAN, P. S. NAYAR and A. L. JOG. 


Amongst the various factors that contribute to the crop growth, the develop- 

ment of tissues wherein the photosynthetic processes take place is a very important 

f one. Perhaps the dimensions of leaves will be a good index of these processes. 
| At present all the fully opened leaves on plants selected by random sampling are 
measured in the Co-ordinated crop-weather studies on sugarcane. In this paper 

an attempt has been made to find out whether area of a leaf or areas of two leaves 

‘ can represent the total leaf area so that the present observations on all leaves could 
; be simplified to a large extent. These studies have been made by simple correla- 
| tion methods and it has been found that the areas of the second and (n-1)th fully 
Open leaves give correlations of the order of ‘9 while that of the middle leaf gives 


a slightly less correlation with the total leaf area. 


TI—50 
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47. Effect of Micro-element fertilizers on wheat. 
M. N. SADAPHAL and N. B. DAS, New Delhi. 


Field trials were carried out to investigate into the effect of micro-elementgs on 
the yield and quality of wheat. Micro-elements as sulphates were applied to the 
soil as well as to the leaves by spraying at the time of flowering in conjunction 
with a basal dressing of NPK. The oses for soil application were 5 Ib, of the 
element per acre in case of Cu and Zn and 10 1b. of the element per acre in case 
of Mn and Mg. The dose for spraying was 1 lb. of the element per acre for all 
the micro-elements studied. Experiments were carried out during 1953-54 and 
1954-55. 

In both the seasons, soil application of Mn, Mg or the mixture of the micro- 

‘ elements, and spray application of Cu or Mg, increased the yield of grain, The 
average increases were of the order of 31-5%, 185%, 25:5% 17:0% and 20:5% respec- 
tively. Besides these, in the experiment carried out during 1954-55, the yield 
increases observed in case of Cu and Zn in soil treatment and Mn and Zn in spray 
treatments, were also significant, the percentăge increase in these treatments being 
20, 21, 13 and 14 respectively. 

Based on the data of chemical analysis for the season 1953-54, the following 
observations are made : 

(i) Addition of either Mn or Cu to soil, increased the protein content of grain. 
Similar beneficial effect of the spraying of either Zn or the mixfure of all the 
micro-elements was also observed. 

(ii) Micro-elements whether applied to the soil or as spray, increased the yield 
of grain protein per acre. Cu, Mn, Zn, Mg and the mixture of all these increased 
the yield of protein per acre by 19-0%, 52:0%, 11:8%, 20:0% and 26:0% respectively 
in case of soil treatments and by 22:3%, 5:9%, 21-59%, 252% and 16-8% respectively 
in case of spray treatments. All the increases, except that in case of Zn in the 
soil application and Mn in Spray application, were significant, 


48. Studies on the stability of Lycopene in Tomato products. 


N. S. KAPUR, Mysore and E. R. COLE, Sydney. 


Studies on the stability of the caroteno; 
reference to the mechanism of c 
out. 


d pigment, lycopene, with particular 


olour loss of processed tomato products were carried 


The stability of the carotenoid Pigment, lycopene, has been studied under 
various conditions, ; 


49. 


es grown in two subse 
e microbiological meth 
y titration and the results 9 


quent years were analysed for their 
od. Growth was measured by tur- 
tained by both the methods agreed 
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Different pulses analysed here ditfered considerably in their content of thiamine 
ranging from 3-06 microgram per gram to 8-62 microgram per gram, It was also 
observed that the content of this vitamin varied in different strains of the same 
pulse in cetain cases as well as in the same pulse grown in two subsequent years. 
No relationship was found between the content of this vitamin and their corres- 
ponding protein content. 


50. Nutritive requirements of Lactobacillus leichmannii. 
Y. P. GUPTA and N. B. DAS, New Delhi. 


In view of the inadequate knowledge as to the growth requirements of L. 
leichmannii, investigations were taken up in the first instance to study their amino- 
acid requirement. Strain ATCC 4797 was selected for this Purpose. It was found 
that the growth obtained by 14 amino-acids (dl-alanine, 1-tryptophane, l-arginine, 
di-valine, dl-glutamic acid, dl-threonine, 1-histidine, lleucine, dl-aspartic acid, dl- 
serine, dl-phenylalanine, ’ l-cystine, I-lysine, and dl-tyrosine) including dl-alanine 
was as good as that obtained by 20 amino-acids used for the growth of this organism, 
It was of interest to note that the presence of dl-alanine was essential for the 
growth of this organism. In the absence of this non-essential amino-acid, L. 
leichmannii failed to grow altogether. The role of dl-alanine in the growth of 
this organism. is being studied. 

Further it was found that aspartic acid-asparagine and glutamic acid-glutamine 
are replaceable to one another. 


50A. Studies on Tree Leaves as Fodder: Albizzia lebbek (Siras) leaves, 


N. D. KEHAR and B. S. GUPTA, Izatnagar, U.P. 


Siras is a deciduous tree 12 to 20 meters high and is distributed throughout 
India. 

The percentage chemical composition of Siras tree leaves (on dry matter 
basis) was found to be: crude protein, 16:81; ether extract, 3-97; crude fibre, 31:52; 
nitrogen-free-extract, 36:16; calcium, 3:60 and phosphorus 0:35. ; 

To determine the nutritive value, these leaves were fed ad lib. as sole feed 
to six adult sheep of similar age and body weight for 30 days the last seven of 
which constituted tbe metabolic period. These leaves were relished from the very 
beginning, The average consumption of these leaves on dry matter basis was 
2:77 Ib. per 100 Ib. body weight which is fairly high and indicative of good 
palatability, 

The average percentage digestibility coefficients for crude protein, ether extract, 
crude fibre and nitrogen free extract were found to be 66:6, 9:9, 40:9 and 67:5 
respectively. The animals exhibited positive balances for calcium and nitrogen 
but phosphorus balances were slightly negative. The digestible crude protein, total 
digestible nutrients and starch equivalent values in lb. per 100 lb. dry matter of 
leaves were found to be 11-19, 49:30 and 30-23 respectively. 

It is Concluded from the above observations that siras tree leaves are fairly 
Palatable and nutritious. 


50B. Studies on Tree Leaves as Fodder: Morus alba (Tut) leaves. 
N. D. KEHAR and M. M. JAYAL, Izatnagar, U.P. 


The percentage composition of leaves (on dry basis) was found to be: crude 
Protein, 15:00; ether extract, 7-43; crude fibre, 15:27, nitrogen-free-extract, 47-98, 
total Carbohydrates, 63-23, ash, 14:32; calcium (CaO), 3:38 and phosphorus 
(P05) 0-46, Pa oe 
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To asses the nutritive value of tut leaves six adult sheep were selected. Tut 
leaves formed the sole feed of the experimental animals. The animals, on an 
average, consumed 1560-4 gm. or 3:44 lb. leaves on dry basis per 100 1b. body weight 
per day which indicates that the leaves were highly palatable. s 

The digestibility coefficients, on an average, for crude protein, ether extract, 
crude fibre and nitrogen-free-extract were found to be 71:20, 3:59, 54:13 and 83-47 
respectively. The digestible crude protein, total digestible nutrients and starch 
equivalent values in lb. per 100 lb. of leaves, on dry weight basis, were found 
to be 10:68, 5959 and 50-46 respectively. The animals maintained their body 
weights during the feeding regime and displayed positive balances for nitrogen, 
calcium and phosphorus. 

These observations show that tut leaves are highly palatable and nutritious 
and can be used as a maintenance ration for sheep. The extremely narrow nutri- 
tive ratio of 1:4 coupled with the high palatability of the leaves tend to show 
that the leaves could meet the requirements for production also at least to some 
extent. 


50C. Studies on Tree Leaves as Fodder: Aegle marmelos (Bel) leaves, 
N. D. KEHAR, M. M. JAYAL and K. SAHAI, Izatnagar, U.P. 


Bel is a medium sized deciduous tree which grows wild in the Sub-Himalayan 
tract and Central and South India. 

The percentage composition of leaves, on dry basis, was found to be; crude 
protein, 15:13; ether extract, 1-54; crude fibre, 16-45; nitrogen free extract, 52-83; 
total carbohydrates, 69-28; ash, 14-05; calcium (Ca0), 5-93 and Phosphorus (P,0,), 0-69. 

To determine the nutritive value feeding experiment was carried out on five 
adult male sheep. Bel leaves formed the sole feed. The animals consumed the 
leaves with relish. The average dry matter consumption worked out at 3-92 1b. 
of bel leaves per 100 Ib. body weight per day. 

The experimental animals, on an average, showed the following digestibility 
coefficients for the different constituents of the leaves: crude protein, 71-09; ether 
extract, 62:20; crude fibre, 30:23; and nitrogen free extract, 73-37. The digestible 
crude protein, total digestible nutrients and starch equivalent values in lb. per 
100 1b. of the leaves on dry basis, were found to be 10:76, 56-65 and 46-13 respec- 
tively. The nutritive ratio works out at 1:4-26. 

The experimental sheep recorded 
phosphorus. 

The above observations tend to sh 
nutritious and can meet the maintena 


positive balances for nitrogen, calcium and 


ow that bel leaves are quite palatable and 
nce requirements of sheep. 


50D. Digestibility and nutritive value 


i of para grass (Brachiaria mutica Stapf) 
with a note on the effect of curi 


ng. 


N. D. KEHAR, S. S. NEGI and D. N. KHURODY. 


Green para grass has been evalu 


ated by feeding it d to non- 
pregnant dry buffalo cows at the Aa ae al 


rey Milk Colony, Bombay. 
» crude fibre 30:76 nitrogen-free- 
ter consumption of the animals was 


the dry matter consumption of the 
weight indicating that the grass W25 
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The digestibility coefficients of the different nutrients in the green grass were 
found to be: crude protein 64, and the digestible nutrients in Ib. per 100 1b 


of dry matter were calculated to be: Digestible Crude Protein 4-66, Starch Equi- 
valent 37:98 and Total Digestible Nutrients 56-25, $ Pani 


i i The animals showed positive 
balances with regard to nitrogen, calcium and phosphorus. 


| 

| 

Earlier the para grass cured at Bombay was evaluated as hay at Izatnagar 

| on buffalo bullocks both as a sole feed and by supplementation with a calculated 

| quantity of rape cake. The percentage composition of hay on dry matter basis 

| was: crude protein 9-60, ether extract 2:00, crude fibre 34:95, nitrogen-free-extract 

| 41:85, total ash 11-60, calcium 0-365 and phosphorus 0:155. 

i The average values for the percentage digestibilities of crude protein, ether 

| extract, crude fibre and nitrogen-free-extract were obtained as 29, 73, 62 ad 45 

| respectively and the Digestible Crude protein, Starch Equivalent and ‘otal 
Digestible Nutrients values in lb. per 100 lb. of dry material were 2°78, 25-84 and 

j 46:57 respectively. The hay appeared quite normal apparently but the low diges- 
tibility of crude protein in the hay compared to that in the green grass indicated 
that, presumably, the hay was not properly cured. 


PLANT BREEDING, GENETICS AND CYTOGENETICS 
51. Description of the Variant Forms of “Patol” (Trichosanthes dioica Roxb). 


B. S. VERMA and S. K. MUKHERJEE, Krishnagar. 


Patol (in Bengali) or Parwal (in Hindi) belonging to Trichosanthes dioica Roxb, 
of the family Cucurbitaceae is au important summer vegetable of West Bengal. 
Although it is one of the best summer vegetables it is not so well known in other 
parts of India. There are a number of types grown, which can be distinguished 
from one another of the basis of fruit characters, mainly size, shape, colour and 
markings on the skin. Five types have been described in the paper. 


52. The Origin of the Early European Potato—Evidence from Indian Varieties. 


M. S. SWAMINATHAN, New Delhi. 


Potatoes could have been introduced into Europe from either the Chiloe region 

of South Chile (40° to 45° S latitude) or the Andes at tropical latitudes. Dr. S. M. 

Bukasoy and other Russian workers have suggested that the Chiloe region was 

the place from which the original introductions were made since the Chiloe potatoes 

| are morphologically similar to the varieties of Solanum tuberosum sensu stricto and 
| also are adapted to long days. In contrast, the potatoes from the region of the 
l Andes are typical short-day plants and have many semi-wild morphological 
i, characters. On the strength of this reasoning, the Russian workers have recog- 
nised two distinct tetraploid (2nd=48) cultivated species, S. tuberosum and S. 

andigenum and postulated that these two have had independent origins. This view 

has been proved to be incorrect by the late Dr. R. N. Salaman who has pub- 

lished extensive historical and morphological data to establish that the original 

introductions to Europe came from Columbia, Ecuador or Bolivia. Dr. Salaman’s 

Work clearly suggests that the domestic potato of Europe, though given the name 

| of S. tuberosum is in fact a variety of the species S. andigenum and has acquired 

À its present range of characteristic forms of leaf and habit as a result of prolonged 

; Selection for higher cropping and early or late maturity. This conclusion is 
Supported by the cytogenetic studies carried out by the writer in this material. 

Though little is known about the history of the introduction and spread of 

the potato in India, it appears that the potato was brought into India from 
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Europe early in the seventeenth century. A detailed Emay of the potato) varieties 
occurring in India by Dr. B. P. Pal and Dr. Pushkarnath has anon the existence of 
16 distinct desi varieties besides many foreign named varieties in the country, 
Results from studies on leaf index and other morphological characters in the desi 
varieties Phulwa, Gola, and Darjeeling Red Round and cytological studies in 
Phulwa suggest that these varieties may have undergone few genetic changes, at 
least with reference to commercial characteristics, since the time they were first 
introduced. Hence the fact that the desi varieties have, like S. andigenum, an 
open habit, a low leaf index, long stolons, deep eyes in tuber and a day-neutral 
or short-day photoperiodic behaviour would further support the view of Dr. Salman 
that the early European potato possessed such characters. 

These results are of interest from the point of view of breeding potato varieties 
suitable for cultivation in the plains of India. In the European and North 
American commercial potato varieties, a gradual accumulation of the major genes 
and polygenes controlling yield and culinary characteristics has been brought about 
as a result of the conscious selection and planned hybridisation work done during 
the past three centuries. To evolve varieties which will give high yields under 
short-day conditions, it may be worthwhile attempting to induce mutations of the 
genes controlling photoperiodic behaviour in the best foreign varieties possessing 
some degree of resistance to the more common virus diseases, instead of merely 
trying to incorporate the factors governing yield potential into the desi varieties. 
There is evidence to suggest that the genes controlling photoperiodic reaction in 


the potato are relatively unstable and hence it may not be difficult to achieve this 
objective. 


53. Effect of Virus Infection on Meiosis and Seed Fertility in Chilli. 


M. S. SWAMINATHAN, New Delhi. 


Infection with viruses causes various changes in the normal cytological pro- 
cesses of plants. A study of the effects of mosaic virus infe 
mega-sporogenesis and seed fertility in Chilli showed 
(a) There are several abnormalities during meiosis in mic 
plants like lagging chromosomes at first anaphase, 
mosomes at second metaphase and formation of mon 
the sporad stage. (b) Many ovules in an ovary re 


ction on micro-and 
the following features. 
rosporocytes in infected 
unequal distribution of chro- 
ads, dyads and micronuclei at 


t transmitted through the seed. 


f vi T 3 prevention of seed transmission 
ot viruses. The most important among them are: (a) Only gametes which are 


free from virus are functional; (b) the -Virus is unable to penetrate the seed 


embryo ; and (c) Some vir us-inhibitin Y i 
g substances are E The 
li i s present in the seed. 


en advanced to explain the 


seed is considered to be the 


most probable cause of the non es through seed 


-transference of virus 


54. “Breeding of Mango” (Mangifera indica L.). 


R. S. ROY and R. P. SINHA, Sabour. 


„Planned breeding programme was started at Sabour 
varieties of commercial and quality mangoes namely Bombai 
khas, Kaitiki, Kalapady, Baramasia, Alfanso, Amandeshari an 


in 1941-42 with ten 
Langra, Fazli, Gulab- 
d Sepia. 
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In the study of floral biology it was observed that inflorasce. 
receme having staminate and bisexual flowers, the former bei 
ance than the latter. Maxinium anther bursting was found bet 
' and pollen viability was the highest between 8 to 10 a.m. Be 
usual visitors for pollination in mango flowers. 
Hybridization was done with 29 combinations of the varieties mentioned and 
j 8737 flowers were pollinated out of which 19 hybrids plants are surviving upto-date 
Four of the hybrid plants namely (1) Bombai x Kalapady-2, (2) Langra Rialapaceat 
(3) KaitikixLangra-1, (4) Sunderprasad x Langra-1. Two hybrids of Bom bate 
Kalapady have come out with ideal characteristics, They have been named 
| Mahmud Bahar and Probha-Shanker. The former has proved to be a regular bearer 
with good keeping quality and flavour of fruits with medium maturity. The tree 
is partially dwarf and bushy like Kalapady. 


nee is an irregular 
ng more in abund- 
ween 9 and 12 a.m. 
es and flies are the 


| 55. Variations in Cashewnut (Anacardium occidentale Linn). 


DR. S. K. MUKHERJEE, Krishnagar, Nadia. 


Cashewent belonging to the species Anacardium occidentale L. under the 
family Anacardiaceae is exotic in India and has been introduced from S. America. 
It is now grown mainly along the coastal areas of Bombay, Madras, Andhra, Orissa 
and West Bengal. In West Bengal it is grown mainly in the district of Midnapur, 
where it covers about 2000 acres. While undertaking a survey of the Cashewnut 
| area in the state it has been observed that there is a great range of variation in 
the types that are grown. As previous observations on this important dollar earning 
plant has not been adequately made in India, the present findings are recorded. 
| It has been observed during a survey of the Cashewnut areas in West Bengal 
that there are 6 different forms of the plant growing in the area, which have 
been described in the paper. These differ from one another mainly in the shape, 
size and colour of the fleshy thalamus (Sashew apple) and in the size of the nuts. 
The Cashew Apples are mainly of two colours—(1) reddish or (2) golden yellow. 
There is variation in the bearing behaviour of the plants, ranging from 15 lbs. of 
nuts per plant to about 80 lbs. per plant. 

As the Govt. of India is now making a drive for expansion of Cashewnut 
cultivation and the Forest Deptts. are introducing the crop in the plantations, it 
is desirable that proper selection of mother plants is made for seed-nut collection, 
“to reduce the variability in the progeny and to improve the crop. 


| 
| 

| 

| 56. Studies on Seed-raising of Cabbage (Brassica oleracea L. Var. capitata L.). 
| S. S. CHATTERJEE AND S. K. MUKHERJEE, Krishnagar, Nadia. 


og Cabbage is an important winter Vegetable in West Bengal and covers a good 
amount of the area. It is cultivated mostly from imported seeds, because seed 
raising is reported to be difficult under West Bengal conditions. 

Investigations have been undertaken to find out the proper techniqque for 
taising cabbage seeds under West Bengal conditions and the work has been con- 
ducted in the Eastern Himalayas at the State Agricultural Farm, Kalimpong at 
an altitude of 4,000 ft. 

The following inferences are drawn from the above work. 

(1) September transplanting gave better seed formation than October and 
November transplanting. November transplanting did not produce 
flowers. 

(2) English Ball behaves much better in seed production under Kalimpong 

conditions than Eclipse Drumhead. 
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(3) Time of flowering does not vary proportionately to the time of 
transplanting. $ ; p 

(4) The flowering period of each variety continues for about a month ang 
it takes about two months for the seed to be matured for harvesting 
from the date of flowering. i =i 

(5) The method of including flower stalks to sprout by making deep incisions 
on the head did not prove successful. 

(6) There has not been much difference in seed production between the 
methods, stumps kept insitn and stumps transplanted. Hence the 
former method is more profitable. 


57. Studies on the Cercospora Leaf-Spot disease in the rooted leaves of Dolichos 
lablab L. 


B. PADHI, Cuttack. 


The leaf spot disease of Dolichos lablab. L caused by Cercospora delichi Wl. 
and Ey. is wide spread throughout Orissa and causes severe damage to the crop. 
The present paper records preliminary studies on the disease. Isolated rooted leaf 
cultures have been used all throngii to ensure economy of space and material and 
ease and exactness of experiments performed. Roots were induced on the petioles 
of the leave by the application of 5p p.m. aqueous solutions of -Indolyl Butyric 
acid. The leayes were kept in propagating chambers with their petioles dipped 
into tap water or nutrient solution in test tubes with or without sand. 

The spores of the fungus required very high humidity for germination. 
Symptoms were recognizable in about 5 days time but became conspicuous in 10 
days time. Leaves kept in nutrient solution took longer time to show less amount 
of symptoms than those kept in water. Attempts to determine the path of pene- 
trations were unsuccessful. A weak Bordeaux mixture shows promise of control. 


58. Inhibition of Potato Virus X. 


D. C. SHARMA and S. P. RAYCHAUDHURI, New Delhi. 


A severe Ring-spot strain of potato virus X appeared on Potato plants variety 
Gola in the experimental plots of the Agronomy Division, at the Indian Agricul- 
tural Research Institute. The host-range and properties of the virus were studied 
in order to establish its identity. 


Among the plant extracts tested for their inhibitory effects on the virus, chilli 


was found to be more effective than spinach and strawberry. Extracts of chilli 
when mixed equally with infective virus extract for 5 minutes before inoculation, 
indicated average percentage inhibitition of the extent of 90-5%, 69:5% and 60% 
for chilli, spinach and Strawberry respectively. When the ee ears were araye on 
leaf surfaces half-an-hour before inoculation, the average percentage inhibition was 
16:5%, 41% and 29% for chilli, spinach and strawberry, respectively. The extract 
of chilli was capable of inhibiting infection with the ine even aoe h it cone in 
contact with the virus only after both entered the cells of the host. The inhibitory 


properties of chilli extract were retained after heati i i i 
tion with activated Kaolin. i ceca ane, aeo ebeo 


Growth products of Aspergillus ni 
capable of inhibiting to varying e 
mixed or sprayed before inoculation. 


35:5% and 71% when it was mixed fo 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


ee 


Pian E Sclonsee 307 
jnoculation. The sprayed leaves remain tefractoty to infection for about 30 
minutes and were as susceptible as untreated leaves when inoculations were made 
after 72 hours. The filtrate, however, failed to inhibit viral multiplication in pre- 
viously inoculated leaves when spraying was done after 72 hours, Inoculation of 
upper surface of leaves and spraying of lower surface gave about some percentage 
inhibition as inoculation of the lower surface of the leaves and spraying of upper 
surface. 

‘Thiouracil (2-mercap to-4-hydroxy pyrimidine) at the concentration of 500 mg/1 
of above inhibited the viral multiplication by 100%. Inoculated potato plants var. 
Arran-victory were cured when supplied with thiouracil at the rate of 25 cc. per 
plant, per day at the concentration of 125 mg/l for 7 days followed after 
inoculation. 

Irradiation of test plants to ultra-violet light before and after inoculation 
indicated that percentage of inactivation increased with increased rates of 
exposure. Exposure of test plants to 5 minutes (66 m.u.d.), 10 minutes (13-3 
m.u.d.) and 15 minutes (20-0 m.u.d.) immediately after inoculation indicated 60:5%, 
71% and 86:5% inhibition in the infectivity of the virus, while irradiation 7 days 
after inoculation gave 23%, 33% and 49% inhibition respectively. However, 
exposure immediately and 7 days before inoculation did not inhibit the virus indi- 
cating thereby that the ultra-violet irradiation directly affects the viral particles 
rather than altering the host-susceptibility. 


59. Mode of Infection and Reappearance of Tumour Disease of Coriander. 


H. C. SRIVASTAVA, Mysore. 


The penetration of the parasite and its location in the tissues of the host, was 
found out through a series of transverse sections cut from the seedlings of different 
ares (including pre-emerged plumule), sown in inoculated beds, and were examined 
in a basipetal succession. It was found that the intra-cellular rudimentary myce- 
ilum is present throughout the seedling upto one week and thereafter the 
mycelium could be traced only in the top portions while the formation of chlamy- 
dospores started in lower portion. Even one day old seedling or pre-emerged 
plumule also exhibited the mycelium. Observations show, that the fungus gets 
entry in the plant through seeds or through soil when the seed is just germinated 
and plumule is not emerged. In no case 5 days to 12 week old healthy seedlings 
were found infected, when transferred to heavily inoculated beds. Injuries and 
injection showed localized infection. The frequency of the disease was found 
increasing after once the disease appeared in the field. The chlamydospores shed 
to the ground during harvest, produce the disease in the crop sown in next season, 
after completing the dormancy. 


60. Effect of Environmental Factors on Incidence of Damping-off. 


H. C. SRIVASTAVA, Mysore. 


The effect of soil temperature, moisture and reaction on pre- and post-emergence 
damping-off was studied in detail for Lycopersicon esculentum (tomato), Impatiens 
balsamina (balsam) and Brassica oleracea bar. caulorapa (cabbage). Maximum 

y pre-emergence damage was recorded, when the soil temperature and moisture was 
28-319C and 92-95% for tomatoes, 27-32°C and 90-92% for balsam, and 30-32°C and 
92-94% for cabbage. Maximum post-emergence loss was recorded, when the soil 
temperature and moisture was 26-27°C and 90-95% for tomatoes, 25-31°C and 


u s5] 
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90-92% for balsam, and 23-31°C and 78-95% for cabbage. In cabbage, when the 


infection was by Rhizoctonia solani alone, there the maximum post-emergence 
damage was recorded at 30-31°C and 78-82% of moisture. Pre- and post-emergence 
damping-off in tomato, balsam and cabbage was maximum when the soil pH was 
5:6 to 7-2 in Pythium and Rhizoctonia inoculated pots. It was noted that in the 
case of Pythium the damage was less in acidic soil, while in case of Rhizoctonia it 


was comparatively more. 


61. Effects of Cross Inoculation on Gram. 
H. N. MUKHERJEE, K. K. JHA and A. S. VERMA. 


Gram (Cicer arietinum) is the most common leguminous crop of Bihar, 
Experiments on inoculation of gram with root nodule bacteria have, therefore, 
been taken up in different parts of Bihar with an object of improving the stand 
of the crop and thus also help in building up soil fertility. With the exception 
of some places, no encouraging results of inoculation of gram with its own root 
nodule organisms have been obtained. 


In course of studies on inoculation some indications of increase in growth of 
gram on cross inoculation with nodule organisms came up. To test these observa- 
tions further, pot experiments under controlled conditions gn cross inoculation of 
gram with root nodule organisms of Pea group (to which gram plant was known 
to belong earlier, now it is considered a cross inoculation group by itself) and 
lucern were conducted for two years. The results obtained, show that cross inocula- 
tion of gram seed with the root nodule organisms of Incern increased significantly 
the weight of plants at 1% level. Gross inoculation of gram with lucern organisms 
thus offers a strong possibility of improving the stand of gram crop in Bihar. 


The eflicacy and usefulness of the concept of ‘cross inoculation groups’ has 
already been challenged by many workers and the findings here may further 
strengthen their stand. It is, however, contemplated to continue these experi- 
ments further in pots and fields and side by side undertake necessary laboratory 
investigations on nodulation and nitrogen fixation as a result of these cross 
inoculation studies in view of their theoretical and practical importance 


62. Alternaria Leaf Spot of Wheat in Uttar Pradesh. 


R. S. MATHUR, Kanpur. 


During the rabi season of 1954-55, wheat cultures at the Government Research 
Farm, Kanpur were severely affected by leaf spots. The sports were elongate, 
yellowish brown and later became dirty brown with a greyish centre. The severely 
affected leaves dried up. The spots were caused by Alternaria sp. which was 
isolated in pure culture for inoculating healthy plants. Typical symptoms Were 
produced on the fifth day of inoculation. Naturally infected material showed 
spores of the ‘long cone’ type and size 18-6-57:24 X7-2-14-3u. The spores tepered 
gradually into a beak and had few longitudinal septae. One month old cultures 
on 2 per cent potato dextrose agar showed spores of the same shape but smaller 
size—l4-4-21:5u x 4-3-8-7u. The morphology of the fungus agreed closely with 
Alternaria tenuis and of the group ‘Longicatenatae’. 


Wheat strains N.P. 710, A.O. 88, I.W. 115-C and NP 125 were moderately 


affected whereas Triticum pyramidale, I,W. 7-2 and Jaya wheats were most seyeraly 
affected. 
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| 63. The Effect of Temperature and Humidity on the Development and Distribution 


: of Sugarcane Stem Borer, Chilotraea Infuscatellus (Snellen) (Crambidae— 
4 Lepidoptera) . 


S. PRADHAN and S. K. BHATIA, New Delhi. 


Investigations were carried out on the development of Chilotrae infuscatellus 
(Snellen) under different combinations of temperature (12, 20, 25, 30, 35 and 40°C.) 
and humidity (30, 60 and 90%) under laboratory conditions and on distribution of 
this species in India in relation to temperature and humidity conditions in 
different parts of the country; the following tentative conclusions have been 
arrived at: 

(1) The larvae of C. infuscatellus enter into a physiological diapause during 
winter in Northern India and when some larvae collected in nature during that 
i period were kept at constant temperatures of 25, 30, 35°C., most of them failed 
to regain normal activity and development. 

(2) The duration of development of different stages decreases with the rise 
of temperature 12°C. and 40°C. appear to be very near the lower and upper limits 
for development of the eggs, larvae and pupae. Percentage viability is lowered 
at both the extremes of temperature. A 

(3) Best humidity for development of eggs and pupae is 90% at which highest 
number of individuals completed development under almost all temperature 
conditions studied. Lower humidity reduces the percentage viability of these stages. 

(4) Study of distribution of the pest shows that temperature and humidity 
conditions do not act as limiting factors for the existence of this pest in any 
part of the year and in any part of India. : 

(5) The hibernation of larvae from October to February in North India is 
not due to unfavourable temperature but due to some other physiological factor. 


64. Microbial Rot of Tapioca Tubers—Causes and Control. 


S. K. MAJUMDER, S. V. PINGALE, M. SWAMINATHAN and 
V. SUBRAHMANYAN, Mysore. 


The spoilage noticed in tubers of tapioca on storage for a short period is 
reported to be caused by Rhizopus sp. and a Basillus sp. The changes brought 
about by the two organisms in the tubers are described and it is shown that 
Rhizopus sp. is responsible for discolouration under aerobic conditions and the 
bacterium for development of high acidity under anaerobic conditions. Fumiga- 
tion of tubers within 48 hours of harvest with either ethylene dibromide or ethylene 
dibromide and ethyl bromide mixture or treatment with formaldehyde is observed 
to delay the spoilage. It is reported that the normal tubers store well for 4 days 
4 but the fumigated ones for 12-19 and formaldehyde treated for 25 days. 

SA The treatments are evaluated on the basis of starch yield, development of 
í acidity, and organoleptic tests. In the light of the findings it is considered that 
the treatments should help the industry in avoiding losses to fresh tubers during 
the periods of glut. 


65. Anthracnose of Jute. 


, T. GHOSH, Barrackpore. 


Anthracnose of jute (Corchorus capsularis L.) was reported from Japan in 
1940. But the disease was unknown in India and Pakistan till 1950. In 1950 
annual recurrence of epidemics caused by a species of Collectotrichum has been 
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observed in many varieties of C. capsularis exotic and indigenous, particularly in 
the former. The disease starts in the hot and humid days of June and is net 
severe in August. “The pathogen is mainly seed-borne. ‘The disease was also 
reported from Malaya. The author maintains that ae proper naming of the 
fungus would be Colletotrichum capsici f. corchorum. The details will be publisheq 


shortly. 


66. Ratooning of Sea Island Cotton. 
B. SEN and S. N. SRIVASTAVA, Almora. 


Earlier experiments with both high and low temperature pre-treatment of 
seeds of Sea Island cotton gave negative results. Though short day treatment of 
seedlings induced earliness in flowering of about 2 weeks, its practical utility 
on the field scale was very meagre. 

It was found in 1947 that properly irrigated Sea Island cotton plants can 
survive the winter even of this region. Experiments were undertaken to find out 
the best method for obtaining ratoon crop of Sea Island cotton. It was found 
that the cost of irrigation of cotton plants during the winter months can be justified 
by raising a crop of Garden pea, the only legume cash crop which will grow 
during winter months, between the rows of cotton. 

The yield from the first year crop of Sea Island was 499 lbs. of Kapas per 
acre, in 1951. In 1952 the yield of Kapas from the ratoon crop in the same plot 
calculated on acreage basis was 1500 lbs. and yield of Garden pea on acreage basis 
was 10-8 mds. of green pods and 11:3 mds. of only seeds. 
` The fibre length of new cotton was 1:26” and of ratoon cotton 1:24” and the 
spinning value (H.S.W.C.) was 66 and 64 respectively. Large scale ratooning of 
Sea Island cotton may be done to advantage, provided one takes a crop of Garden 
pea from the same plot in winter. 

These results have been verified in trials conducted in this Laboratory in 
subsequent years. 

Expenses of 1952-53 period were met froma grant of I.G.C.C., Bombay. 


67. Plant Physiology as Applied to Plant Breeding and Genetics Il : Adjustment 
of Flowering Time by Sowing Dates. 


D. K. MUKHERJI, Calcutta, 


The hexaploid synthetic species, Triticum timococcum, flowers very late when 
sown an October, the normal wheat sowing time. This is one of the reasons why 
this species, having very desirable disease-resistant qualities, cannot be used for 
crossing with the cultivated wheat varieties. In an attempt to get it flowered 
in time with the cultivated varieties of Wheat, a series of sowings under normal 
field Conditions as well as under glasshouse (higher temperature) was made 
begining from the middle of August till early January. It was observed that while 
all the plants grown under glasshouse conditions between such a wide range of 
4 months flowered within a short range of about 3 weeks and that the vegetative 
period steadily decreased from 294 to 158 days, those grown under normal field 
conditions did not flower in time excepting the mid-August sowings. ‘The low 
temperature during the early growth period may adversely affect the flowering in 
this particular species when it is sown in September or October. When the 
influence of the low temperature is absent (as when the plants are econ under 
glasshouse), the plants however flower in normal time. ‘The flowering behaviour 


of the mid-August-sown plants under norma] field conditions inay be explained in 
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this way that the temperature in the early growth period of the plants (in August 
: and early September) is not so low as to affect the flowering of the plants. Thus 
P it was observed that in order to get this species flower in time along with the 
| cultivated wheat varieties, it should be sown in mid-August instead of in October 


under the normal field conditions, and at any time between August and January 
under glasshouse conditions. b 


68. Studies on Photo Periodism in Phaseolus radiatus and Phaseolus actinofolius. 


G. V. CHALAM and S. S. MISRA. 


Two varieties of Phaseolus radiatus (Utkal No. 1 and Utkal No. 2) were 
| subjected to short day treatments of different duration at different ages both in 
the Khariff and rabi seasons. In the short day treatment the dark period was 
16 hours a day both in the Khariff and rabi seasons. In the case of Phaseolus 
actinofolius the short day treatment was given in the Khariff season only. 

In Phaseolus radiatus the treatment was given for 7, 14, 21 days at 16 hours 
dark period at the age groups of 1, 10, 20, 30 days. In both the varieties there 
was response to 16 hours dark period at the age of 20 days only when treated 
for 14 days and 21 days. In the case of Utkal No. 1 the treated flowered earlier 
by 10 and 11 days respectively than the control, while in No. 2 the treated flowered 
5 days earlier than the control. 

In the Kharif season also the same treatments were repeated the response 
came at the age of 7 days when the treatment was given for 14 days with dark 
period of 16 hours per day. The difference between the treated and control was 
five days only. 

In the case of Phaseolus actinofolius the control did not flower at all in the 
Khariff season while the treated flowered by 29 and 37 days respectively under 
the above treatments. 

Utkal No. I and II flower in 32 days and 31 days respectively in Khariff and 
by 49 and 42 days in Rabi season. 


69. On Control of Fungal Spoilage of Fruits in Cold Storage. 


H. C. SRIVASTAVA and P. B. MATHUR, Mysore. 


Fruits can be well preserved in*cold storage to fetch good premiums, but iu 
certain cases excessive spoilage may become a limiting factor to it. Twenty-two 
micro-organisms were isolated from the cold storage chambers at this Institute 

| and the various fruits stored therein. Subsequently, the efficacies of 2% formalin, 
5% “Lysol” solution, and 1% iodine solution as fungicides for spraying the cold 
x storage rooms were tested. ? 

ey: The following conclusions have been arrived at: (1) the two chambers main- 
tained at the lowest temperatures, viz., 32-35°F and 35-38°F were relatively free 
from micro-organisms, (2) spraying of cold storage chambers with a 5% “Lysol? 
Solution or 2% formalin before storing the fruits would be helpful in reducing the — 
Spoilage during cold storage. 


70. Studies in the Deep-fat Frying of Cashew Kernels. 


M. PRASAD and P. B. MATHUR, Mysore. 


A study of the factors involved in the deep-fat frying of cashew kernels has 
been made. A temperature of 160°C and a duration of 80 seconds have been found 
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to be the optimum conditions for the deep-fat frying of cashew kernels. _The per- 
centages of moisture lost during frying of cashew kernels increased with mcreasing 
durations of frying. On the other hand, the percentages of gain In Weight of 
kernels at the end of frying operations decreased with increasing durations of 
frying. As a result of these opposing tendencies, the oil-uptake tended to be the 
same at all the frying temperatures and with respect to all the durations of frying. 
investigated. À ; À 

It was found that the moisture loss from the kernels is greater if the propor- 
tion of kernels with respect to a given quantity of oil is reduced. On the other 
hand, the oil-uptake by the kernels increased when the proportion of kernels with 
respect to a given quantity of oil was reduced. ; 

The deterioration is far greater in the case of peanut oil as compared to 
“Vanaspati” during the frying of cashew kernels. 


71. Refrigerated Gas Storage of Cavendish Bananas. 
*N, S. KAPUR and E. G. HALL, Sydney. 


Following successiul trials of gas storage of Gros Michel bananas in Cambridge 
in 1953, an attempt has been made to study the effect of gas mixtures on the 
storage life of Cavendish bananas. In this case besides producing the Gas mixture 
by restricted ventilation an attempt has been made to use low oxygen (5%) and 
0% or 5% CO,, balance N, the attempt is also made to remove the volatiles by 
alkaline KMnO,. Useful results are obtained. Of all the mixtures tried 5% CO,+ 
5% O, was found to prolong the storage life to the maximum extent. Volatiles are 
found to interfere and produce less natural flavour. Using this mixture and 
removing the volatiles, by scrubbing the gases through alkaline solution of 


potassium permanganate, it is possible to produce a fair increase in the storage 
life of bananas. 


72. Waxing of Bananas. 


* N. S. KAPUR and E. G. HALL, Sydney. 


Following successful storage of bananas by waxing in Queensland it was 
decided to try the same on a more scientific basis. It seemed that coatings 
retarded ripening to a fairly large extent. It also retarded shrinkage. All the 
Coated fruits ripened satisfactorily at 68°F and room temperature (75°F). The 
effect of waxing was not very significant at low temperature as it retarded the 


ripening of pulp more than that of the skin resulting in the development of latent 
infection of Colletotrichum on the skin. 


Of all the mixtures of waxes t 
A+M (3:1) 8% or C+M 8% 
the A+M mixture gave a be 
particularly Ceremul C, could 


tied it is found that for commercial use Ceremul 
would be adequate and could be of definite value, 


tter looking Coating. Stability of these emulsions, 
be improved. 


73. Effect of Skin Coatings on the Storage Behaviour of Mangoes. 


P. B. MATHUR and H. C. SRIVASTAVA, Mysore. 


; The effect of two skin coatings, viz., a wax emulsion in water and a refined 
mineral oil on the storage behaviour at room temperature (73-82°F, R.H. 65-90%) 
20°F, R.H. 


* N. S. Kapur was on deputation to Australia from C 


a f A za logical 
Research Institute, Mysore. ESO Tec hnoing 
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| of 3 varieties of mango—Padre, Neelam and Totapuri—has been studied. Treat- 
ments with wax emulsion as well as refined mineral oil resulted in reducing the 
physiological losses in weight as well as the respiration rates as compared to the 
controls. 

With a coating of wax emulsion in water, increase in storage lives at room 
temperature (73-82°F ; R.H. 65-90%) of the order of about 50% were obtained in all 
the varieties investigated. Applications of refined mineral oil only to the top one- 
third of the mangoes resulted in increasing the storage lives by over 50%. 


74. Studies in the Cold Storage of Peanuts, 
P. B. MATHUR, M. PRASAD and KIRPAL SINGH, Mysore. 


| Peanut is one of the most important oil-seed crops of the world. In 1954 the 
commercial crop of the world was estimated at 12 million short tons. : 

f Shelled and unshelled peanuts packed in small gunny bags were stored at 
4 temperature ranges, viz., 32-35°F, 42-45°F, 52-55°F and room temperature (71-92°F) 
| for 9 months. The relative humidities ranged between 85-90% in the cold storage 
chambers and 50-82% at the room temperature. ‘ 
| A great deal of parallelism was observed between the changes in the moisture 
contents of the kernels and the changes in peroxide and acid values of the extrated 
oils during storage. A free fatty acid content exceeding 1% was found to be 
associated with seeds of low germination capacity. 

As a result of this investigation a temperature of 32-35°F and a R.H. of 
85-90% are recommended as the optimum conditions for the cold storage of shelled 
| peanuts. The approximate cold storage life is 9 months. 


75. A Comparative Study of the Effects of Short Day on Summer and Winter 
Varieties of Rice. 


P. K. SEN and G. N. MITRA, Calcutta. 


Effects of exposure to short days (eight-hour day length) for varying periods 
namely, (i) 2 weeks, (ii) 4 weeks and (iii) continuously till flowering, starting at 
different stages of growth namely, (i) from time of germination, (ii) from 2 weeks 
after germination and (iii) from 4 weeks after germination with and without a 
previous exposure to short days for the first 2 weeks, on tillering, height, leaf 
number and flowering in summer (Aus) and winter (Aman) varieties of rice have 
been investigated. 

Irrespective of varieties short day has shown an optimum effect on vegetative 
growth as indicated by tillering and height inasmuch as exposure to short days 
for 2 weeks has increased them while longer exposure has reduced them. It is 
further indicated that the later is the stage of developmnt of the plants at which 
short day treatment is given the lesser is the intensity of its effect. 


aE T E 


7 Although short day shows similar effects on vegetative growth in both the 
summer and winter varieties of rice, its effects on flowering are different. Short 
day accelerates flowering in the winter rice but retards the process in the summer 
variety, the rates of acceleration and retardation indicating a direct relation to 
the length of the period of exposure to short days. 3 

a 76. Preliminary Report on Some Physiological Peculiarities of Citrus Species, 

Regarding Trace Element Requirement. ti 


E. S. K. MUKHERJEE and K. K. BANERJEE, Krishnagar. 


_ Small mottled leaves and characteristic leaf chlorosis patterns were observed 
im the Orange block of the Horticultural Research Station, Krishnagar, containing 
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Sweet Oranges (Citrus sinensis Osbeck) of the types Mosambi, Sathgudi, Valencia 
and Pineapple, and Mandarin Oranges (C. reticulata Blanco) of the types Nagpur 
and Coorg Santras and Khasi (Assam) Oranges, during last Pamen; the latter 
group however did not show any apparent symptoms. A spray of Zinc Sulphate 
and hydrated lime solution was immediately given to 4 rows of plants keeping 
2 intermediate rows as control. The symptoms were greatly reduced in the treated 
plants whereas in the controls these were aggravated. ah 

It is interesting to note in this connection that under Krishnagar Conditions, 
the Mandarin Oranges, the Pummelos (C. maxima Merrill) and the Lemons (C. 
limonia Osbeck), did not show any appreciable deficiency symptoms, although 
growing in the same and adjoining plots with the Sweet Oranges. It appears 
therefore that- the Mandarin or loose jacket oranges have better physiological 
aptitude to meet their trace element requirements in comparison to the Sweet 
Oranges, at least under Krishnagar conditions. This observation deseryes verifica- 
tion from other Orange growing areas of India. 


77. Studies on Grain Storage—I Population Dynamics of Trogoderma Granaria 
in Wheat Stored in Earthen Bins and Jute Bags. 


S. V. PINGALE and P. J. DEORAS, Bombay. 


The growth of Trogoderma granaria (Everts) populations observed in wheat 
stored in earthen bins and jute bags and the changes in temperature, moisture 
and viability associated with it are reported. It is shown that in earthen bins or 
jute bags that were not disturbed, initial heavier infestations resulted in less 
spoilage, to the grain. This is explained on the basis of heat generated and 
moisture lost from the grain as a result of the infestation. The practice of adding 
T. granaria larvae to the grain prevalent in Bombay State is therefore considered 
advantageous and suitable to storage in earthen structures. 

It is concluded that though the addition of inse 
today the advantages offered by 
sorptive to the moisture, as brou 
importance. 


cts to the grain may not appeal 
a receptacle that is a bad conductor of heat and 
ght out in the experiments, are of great practical 
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1. A study of Prothrombin Time in Cholera. 


DR. H. N. CHATTERJEE, DR. S. M. GHOSH, LT.-COL. K. K. CHATTERJI, 
DR. B. B. CHATTERJEE, DR. H. K. CHAKRAVARTY, and DR. N. R. RAY. 


ae 


1. Forty one cases of Cholera were examined for Prothrombin time before 
administration of Saline as well as after treatment. 

2. A definite decrease of Prothrombin time was observed. which tended to 
become normal during convalescence. 

3. In some cases even after restoration of the blood specific gravity, the Pro- 
thrombin time remained low. These were clinically severe cases. 

4. The importance of the study of Prothrombin time and its relation to the 
various thrombotic phenomena that occur in Cholera are discussed. 

5. In all cases od Cholera superimposed on pregnancy, as well as in some 
cases of normal pregnancy, the Prothrombin time was found reduced. In Cholera 
cases this seems to be not an unmixed evil as there is a greatly reduced post-partum 
haemorrhage which seldom extends beyond the first day. 


N. K. SARKAR, B. B. NATH and K. L. MUKHERJEE, Calcutta. 


Cations in general have been found to play significant roles on the coagulation 
| of blood e.g. Ca++ has been found to be essential in the transformation of pro- 

thrombin to thrombin by tissue thromboplastins and not by Russell’s viper venom 
| and trypsin. Metallic ions such as Ca++, Zu++, Pbt+, Hgt+, Nit++, Cott++ 
| ete, have been found io inhibit the clotting process when used above a certain 
\ 


| 
| 
| 
| 
| 
2. Effect of Metallic Ions in the Coagulation Process of Blood. 
| 


critical concentration. Their inhibitory effects could be counteracted by adding an 
excess of Ca++ ions. It has also been noted that above 0:05 M concentration these 
ions irreversibly block the coagulation of blood; even addition of thrombin, at this 

stage, could not produce coagulation. These ions when used at a concentration 

A below 0:005 M could not altogether prevent the clotting of blood but the clotting 
time is very much reduced by their presence. Curiously enough these ions at this 
concentration level accelerate the rate of formation of fibrin from fibrinogen. Anions, 
on the contrary, do not have any effect on the clotting process. A discussion relat- 
ing to the mode of actions of these ions have been presented. 


3. Observations on Normal Prothrombine Time and the Thromboplastic Activity 
of the Amniotic Fluid. 


R. K. DAS and J. M. SENAPATI, Cuttack. 


__ The normal prothrombine time was estimated in 100 apparently healthy indi- 
viduals of the age group 20 to 30 years by the method of Quick as modified by 


WI—52 
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Magath using Russel’s viper venom (Messrs. Nandy & Co., Calcutta). The range was 
from 182 sec. to 24 sec. with a mean of 21:1 sec. s i 

Fresh amniotic fluid was used as the thromboplastic material, and the prothrom.- 
bine time was found to be 43:4 sec. in average. Amniotic fluid looses its potency 
very soon outside the body. 


4. Studies in Intra Organ distribution of blood (in the Kidney) by the Labelled 
Red Cell Technique. 


S. R. MUKHERJEE, Calcutta. 


When erythrocytes labelled with radioactive phosphorus (P*°) are injected intra. 
yenously, they soon mix completely in the circulating blood. Once mixing is com. 
plete, the presence or absence of radioactivity in any tissue may be taken as a 
criterion of whether the blood was flowing through the particular tissue. If the 
tadioactivity of different portions (A and B) of the same tissue is measured sepa- 
rately, the relative distribution of the amount of blood in each portion can be 
calculated by the formula 

Radioactivity of A Amount of blood in A 
Radioactivity of B Amount of blood in B 

By this principle, intrarenal distribution of blood (in cortex) was studied in 
normal rabbits and rabbits after the application of tourniquets to both hind limbs 
and no significant difference in the patterns was obtained. In both the series, 
individual variations were observed in which either the peripheral or the deeper part 
of cortex contained more blood than the other. 


5. Blood Composition of Growing Animals in Humid Climate. 
N. D. KEHAR and D. C. SHARMA, Izatnagar, U.P. 


The importance of the normal blood composition of animals in nutritional and 
physiological research has been emphasised by Sen and Roy 1938, Kehar 1940 and 
Kehar et al (1940, 1945, 151a, 1951b). Since the factors likely to cause variations 
in blood from normal range may be food breed or climate, an attempt was made 
to investigate the effect of higher temperature and humidity on the normal blood 
composition of growing calves of two different breeds. 


16 Hariana heifers and 16 Bengal heifers were divided into two groups ; 


; one 
group of both the breeds was receiving rations imported from Punjab and the 


other one on Bengal diet at Calcutta. Another group of eight Hariana heifers was 
maintained at Hissar on Punjab diet. 


Bl 9 ae 4 : 3 
lood serum was analysed quarterly for protein, non-protein nitrogens, calcium 


and Hissar. The results 


iana heifers maintained at Calcutta. The figure 


e intermediate between Har iana heifers at His 
and Bengal heifers at Calcutta. Ben al hei O; [e} 10owed very li 
R heifers i 
8: n b th diets show 


These observations, extending over a year, are still in progress 


HEART AND CIRCULATION 


6. Amodiaquin (camoquin) in cardiac arrhythmias. 
R. B. ARORA and B. R. MADAN, Jaipur. 


Efficacy of chloroquine in experimental auricular fibrillation was reported in 4 
previous communication from this laboratory, Since amodiaquin a closely related 
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chemical compound resembles chloroquine in exhibiting marked antimalarial activit 
as well as in possessing antiveratrinic and negative ionotropic properties, it R 
worthwhile determining whether it too had an antiarrhythmic activity Ca arable 
to that of chloroquine o-r quinidine. E 
j It was found that amodiaquin and quinidine, lengthen the refractory period of 
Í isolated rabbit auricles in equal proportions, but the former was stronger in bring- 
| ing about reduction in the duration of acetylcholine-induced auricular fibrillation 
j Both these agents further showed a similarity of action in their effects on P-Q and 
i Q-T intervals (indicative of conduction time and refractory period respectively). But 
| amodiquin differed from quinidine in not exerting any protective action on ventri- 
cular arrhythmias induced by adrenaline and hydrocarbon-adrenaline. 

Since the doses required to be effective in experimental auricula-r fibrillation, 
| were less than are reported to have been employed via Intravenous route in cases of 
malaria, therefore it is considered worthwhile to subject this drug to clinical trials. 


7, Tridiurecaine a new local anaesthetic in experimentally induced atrial flutter, 
| atrial fibrillation and ventricular arrhythmia. 


R. B. ARORA, V. N. SHARMA and B. R. MADAN, Jaipur. 


Tridiurecaine a new drug chemically related to procaine has been investigated 
in experimental cardiac arrhythmias and compared with quinidine. 
l Stable auricular flutter was produced by the injury-stimulating procedure and 
| auricular fibrillation was induced by applying—(i) 5 per cent solution of acetylcholine 
"and (ii) 005 per cent aconitine nitrate solution on the right auricle in pentobarbi- 
talized dogs. 

The effects on the refractory period was noted by the change in Q-T interval 
| as well as by tests on isolated rabbit auricle. The effect on conduction rate was 
| observed by the change in Q-T interval in the electrocardiogram of cats. The pro- 
| tective action of the drug was seen in hydrocarbon-adrenaline induced and digitalis 
induced ventricular arrhythmias. 

Tridicrecaine and quinidine produced reversion of auricular flutter at 
| 
| 
| 


14mg/Kg/min, intravenously. The intravenous toxicity in albino mice in 703-5 
mg/Kg of tridirecane and 56 mg/Kg for quinidine. It is hence more effective and 
less toxic than quinidine in auricular flutter. 

Í It exhibited protective action on hydrocarbon-adrenaline induced ventricular 
| arrhythmias in the same doses as quinidine. 

| The drug was however found inferior to quinidine in auricular fibrillation. 

| This drug in the opinion of the authors is promising and its clinical screening 
$ 
| 


in auricular flutter and ventricular arrhythmias is recommended. 


8. The response of Atrio-ventricular node to autonomic agents. 


R. B. ARORA and P. K. DAS, Jaipur. 


as studied in respect to its response to adrena- 
line, nor-adrenaline, acetylcholine and atropine and was compared to that of S-A 


node under the same experimental conditions. Experiments were conducted on 35 


thoractomised dogs with heart in situ, having S-A or A-V node responsible for the 


automaticity. 
It was seen that the response of both the junctional tissues of heart to anto- 


| 
| The automaticity of A-V node w 
alitatively but quantitatively there were significant 


nomic agents remains the same qu 
differences. 
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Following atropinisation heart rate increased by 20 per cent in S-A nodal rhythm 
and 5:5 per cent only with A-V rhythm. It appears that vagal control on A-V 
node, though it is there, but is much less than that on S-A node. 

Response of A-V node to cardio-acceleraters was much less than that of S-A 
node, The diminished excitability of A-V node is probably due to initial low vagal 
tone. f Le 
5 Cardio-inhibitory action of actylcholine was much more on A-V rhythm than on 
S-A rhythm. Besides the factor of low vagal control, it appears that A-V node is 
more susceptible to acetylcholine than S-A’ node, as has been seen previously also 
with barbiturates. 


9. Variation of Electrical Axis of Human heart in Different body Postures, 
D. P. SADHU, Caicutta. 


While attempting to determine the E.C.G. of the Goats of Jamnapuri breed it 
was noted that the first or second lead was negative in these goats. It was thought 
that this might be related to the quadruped posture of these animals. Healthy 
students of the Bengal Veterinary College were subjected to quadruped and other 
body postures and the variation of their electrical axes determined. It has been 
noted that there is a considerable variation of the electrical axes in students in the 
different postures. This difference is however, not sufficient to explain the negativity 
of the E.C.G. leads in goats. 


10. Effect of bleeding and subsequent injection of blood on Intestinal movements 
with carotid sinus mechanism in tact and after denervation. 


z SANJEEVA RAO, K. and REDDY, D. V. S., Madras. 


Using the standard techniques for dissection and isolation of the carotid sinus, 
the following observations were made after with 
blood and reinjecting the same. 

First series of experiments were done with 
and the left sinus nerve intact. 

(a) Withdrawal of 50 cc. of blood—resulted in a fall of blood pressure and 
an increased in intestinal tone and movements. After 20 seconds, the 


blood pressure showed a tise, accompanied by a reduction in intestinal 
tone. 


(6) Withdrawal of another 50 c.c. of blood—similar results as above. 

(c) Withdrawal of 10 c.c. of blood—resulted in a steep fall of blood pressure 
and a rise in intestinal tone and movements. 

(a) Withdrawal of 150 c.c. of blood—resulted in a profound fall in blood 


pressure ; accompanied by a sudden and prolonged reduction in tone of 
intestines. 


(¢) Re-injecting the blood into the animal—res 
of blood pressure and an incr 


drawal of varying quantities of 


the Right sinus nerve denervated 


ulted invariably in a gradual rise 


5 €ase in intestinal tone and movements for 
a minute or two and followed by a fall in the tone and movements. 
Second Series of experiments were done with both sinus nerves cut. 
(a) Withdrawal of 100 c.c. of blood—resulteq in a steep fall of blood pressure 
and a reduction in intestinal tone. 
(b) Re-injecting blood—resulteq in a 


gradual rise of blood pressure, with 
not much appreciable change i 


n intestinal movements. 
These findings are of interest in 


; 3 connection with haemorrhage, after accidents 
and bleeding during operations ; 


the loss of blood and the reduction of vol. of 
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blood may have reflex effects on intestinal tone and movements; similarly during 
transfusion or saline infusion, the increased volume may have reflex effects on 


intestinal movements. In subjects where the presso-receptors are hypersensitive or 
insensitive, the effects on the intestine may be unexpected, 


11. The effect of previous or simultaneous administration of adrenaline, nor- 
adrenaline, and acetyl-choline on the reflex regulation of intestinal movements 
by the carotid sinus. 


SANJEEVA RAO, K., Madras. 


In continuation of our previous work on the reflex control of intestinal move- 
ments by the carotid sinus, the following experiments and results are presented. 

1. Adrenaline (0:1 c.c. of 1 in 10,000 solution). 

Increase of pressure in the carotid sinus reduces the reflex effects on intestinal 
movements. Reduction of pressure in sinus by clamping the common carotid artery 
enhances the effects. (There is a greater inhibitory effect on the intestines.) 

2, Nor-adrenaline (0-1 c.c. of 1 in 10,000 solution). 

Increase of pressure in the carotid sinus resulted in a preliminary inhibition 
of intestines followed by a quick recovery of tone and augmentation of. tone. 
Decrease of pressure by clamping, induced a greater inhibition of tone and move- 
ments. Compared with adrenaline, the inhibitory effect of nor-adrenaline on the 
intestines was less. 

3. Acetyl-choline : (0:25 c.c. of 1 in 10,000 solution). 

Increase of pressure, or reduction of pressure by clamping, did not produce 
any appreciable modification of the usual reflect effects. 

Variations in the autonomic balance appear to influence the intestinal res- 
ponses mediated through the carotid sinus, the sympathetic nerves and the sympa- 
thomimetic drugs producing a greater effect in modifying reflexly the tone and 
movements of the intestines. 


RESPIRATION 


12. Role of afferent impulses from the upper respiratory passages on Respiration. 
H. D. SINGH and D. V. S. REDDY, Madras. 


The respiratory responses to stimulation of the upper respiratory passages 
were studied in dogs anaesthetised with chlorolose. Ventilation costal and abdomi- 
nal movements were recorded simultaneously. A 

Mechanical, electrical or chemical stimuli applied t 
acceleration of respiration with or sometimes without increase in 
response is abolished by desensitisation of the mucous membrane. 

Mechanical stimulation of pharyngeal mucosa inhibits respiration. 
is abolished by section of both the glossopharyngeal nerves and pharyngeal 
branches of vagus, and not on section of either of them only. Faradic stimulation 
Of the central ends of these nerves inhibits respiration. The afferent impulses 
travel along both glossopharyngeal nerves and the pharyngeal branches of the 
vagus. 

Mechanical stimulation of the laryngeal mucosa inhibits respiration. The res- 
Ponse can still be elicited after bilateral midcervical vagotomy, or section of the 
Superior -laryngeal nerves, but is abolished by section of both, or by section of vagi 
above the origin of the superior laryngeal nerves. Faradic stimulation of the 


o the nasal mucosa causes 
ventilation. The 


The response 
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superior or inferior laryngeal nerves produces varying degrees of respiratory inhi- 
bition. The laryngeal afferent impulses pass along both superior and inferior 
laryngeal nerves. 


13. Role of afferent impulses from the lower abdominal organs on Respiration, 
H. D. SINGH, Madras. 


Respiratory responses to stimulation of the lower abdominal organs were 
studied in dogs anaesthetised with chloralose. Ventilation, costal, and abdominal 
movements were recorded simultaneously. 

Traction on the appendix and traction or distention of the ascending colon 
causes inhibition of respiration. The response is not completely abolished by 
transection of the spinal at the level of the 3rd thoracic spine, or by bilateral mid- 
cervical vagatomy, but is abolished after chordotomy and vagotomy. 

Traction or distention of the descending colon inhibits respiration and the 
response is abolished by chordotomy. 

Squeezing the urethral end of the bladder causes increase in respiratory rate and 
ventilation and the response is abolished by chordotomy. 

The respiratory afferent impulses from the descending colon and urinary bladder 
travel up the spinal cord, while those from the appendix and ascending colon 
travel up the spinal cord as well as the vagi. 


14. Auriculo-Respiratory Reflex. 
H. D. SINGH and D. V. S. REDDY, Madras. 


In dogs anaesthetised with chloralose, pull upon the pinna of the ear or 
clamping the pinna with artery forceps, produced increase in rate and depth of 
respiration. Stretching or clamping the skin over the trunk or limbs did not 


produce any change in respiration. Infiltration of the base of the pinna with 
procaine hydrochloride abolished the response, 


ENDOCRINES 


15. Studies on the functional activi 


% ty of the adrenal cortex in some infectious 
diseases, 


BIJAYKUMAR CHAKRABARTI and SACHCHIDANANDA: BANERJEE, Calcutta. 


Kosinopenic response 4 hours after t 


‘ he injection of epi i vas_ studied 
iu 28 normal subjects, in 25 patients su ; peek E 


ffering from r i ingitis, in 
7 : meningococcal meningitis, 
25 cases of tetanus, in 17 cases of tubercular meningitis, in 23 cases of typhoid fever 


and in 22 cases of pneumonia. While in normal subjects the mean fall in the cir- 
culating eosinophils was 598 per cent, the average eosinopenic response in other 
diseases varied between 25:6 and 35-4 per cent. Serum sodium and a and 
ascorbic acid content of the whole blood were estimated in normal o and in 
patients suffering from various infectious diseases mentioned EE There was 4 
significant decrease in the serum sodium values and blood ascorbic ace Jevels and 
an imcrease in the serum potassium contents in all the patients AEk The 


aay studies indicated hypoactivity of the adrenal cortex in those diseased condi- 
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16. Role of Cortone Acetate in Producing Alloxan Diabetes in Young Rats 
ANUBHA CHOWDHURY and P. B: SEN 


Calcutta. 


í 
{ Alloxan does not produce diabetes in very young rats when injected in a dose 
i of 40 mg/kg. body weight. 

| When alloxan supplemented with cortone acetate is injected to young rats 
| transitory diabetes and glycosuria for about 4 days are produced whereas no glyco- 
| suria is observed in rats injected either with cortical hormone or alloxan. In the 
f latter two cases blood sugar level, however, is raised to a small extent. 

| Histological study shows that the beta cells of pancreas from the rats injected 
with alloxan and cortical hormone are in a more degenerated conditions as com- 
pared to such cells in pancreas of rats injected either with alloxan or cortical 
| hormone. 


17. 17-ketosteroid in urine and its significance. 


M. L. CHAKRABARTY and ANIL CH. CHATTERJI, Calcutta. 


in the male of different ages in the tropics, where puberty sets in early, an 

enquiry is being made into the sex activity. For this purpose quantitative estima- 

tion of 17-ketosteroid in the urine has been decided. In fact this is considered as 

the “Biochemical Index” of the testicular activity. In comparison with the pub- 

lished data, although very few, values obtained so far in our investigation show 
f lowered figures. About 30 cases have so far been done comprising normal indivi- 
duals of varying -ages and people suffering from various abnormalities, e.g., deve- 
lopment, hirsutism etc. The work is in progress. Although 17-ketosteroid does 
not serve as index of ovarian function, as ovary is not known to produce any 
neutral-17-ketosteroid, females of varying ages have been included in the investiga- 
tion. The idea of including the females in the investigation is to find out values 
against which the values obtained in females presumably suffering from adreno- 
cortical tumours, as evidenced by symptoms like hirsutism etc. can be compared 
for diagnosis and prognosis. 


i 

Í 

| In order to determine the development, persistence and decline of the sex urge 
| 


18. Suppression of Adrenocorticotrophic Hormone (ACTH) Release in Normal 
Stressed Rats after Hydrocortisone Injection. 


B. N. CHOWDHURI and S. P. SEN, Calcutta. 


Compensatory atrophy of adrenal cortisones in normal rats has been observed 
after prolonged administration of adrenal cortical hormones. This atrophy has 
been attributed to the suppression of activity of the gland due to inhibition of 
Secretion of addenocorticotrophic hormones (ACTH). Experiments have been con- 
ducted in intact rats to study the effect of hydrocortisone injection (intramuscular) 
SA on ACTH release after stress. It has been observed that adequate dosage of hydro- 

cortisone injection suppresses the release of ACTH after stress. Depletion of adrenal 
| ascorbic acid has been used as an index for judging the activity of ACTH. While 
the release of ACTH is suppressed in normal rats pretreated with hydrocortisone 
| marked ACTH release is observed in controlled animals not so pretreated. 


19. Studies in Induced Hypothyroidism : Effects of Hypothyroidism on body 
growth of Young and Adult male Rats. 


J. S. RAWAT, Mathura. 


Young (85:8 gms.) and adult (212:0 gms.) male rats were divided into two 
8toups. Hypothyroidism was induced in one by administering thiourea in their 
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food for 28 days and the other was used as control. Animals were pair fed and 
weighed at interyals of 4 days. The results obtained are given below : Average 
food intage 15-Ogm/rat/day; thiourea intake 15:0/mg/rat/day; initial body Weight 
young expl. (YH) 85:8g.+0°72, Young Control (YC) 85:88. + 0°72 ; final body weight 
(YE) 93:2g+2-00, (YC), 109-5g+2:10; intial body weight, Adult Expl. (A) 
213:0gm.+44, Adult Control (AC) 212:0g.+3°8; final body weight (AR) 207-045:2, 
(AC) 216-0g.4+5-2. 


20. Studies in Induced Hypothyroidism: Effect of Hypothyroidism on weight of 
Glands of Young Male Rats. 


J. S. RAWAT, Mathura. 


The young animals used in the previous experiment (Studies in Induced Hypo- 
thyroidism, Part I) were sacrificed at the end of 28 days and the dissected out 
glands were weighed. The weights of right adrenal, left adrenal, pituitary, and 
thyroid (in mg.) and of seminal vesicles, testis and liver (in g.) of both the groups 
were: Right Adrenal, (YE), 6-64+0-288, (YC), 9-71+0-320; Left Adrenal, (YE), 
68640147, (YC), 10:43+0:296; Pituitary (YE), 6:1840-162, (YC), 4-5040-290; 
Thyroid, (YE), 31-78+1-190, (YC), 7-93+0-427; Seminal Vesicles, (YE), 0-247 + 0-036, 
(YC), 0:44340:033; Testis, (YE), 1:-45+0-050, (YC), 1:65+0-034; Liver, (YE), 
3-830+ 0-061, (YC), 3:677 +0:048. The difference in weights were statistically highly 
significant. 


Results when expressed as per 100 gms. body weight are: Right Adrenal, 
(YE), 7:1940-382, (YC), 8-90+0-382; Left Adrenal, (YE), 7:32 +0208, (YC), 
9:55 +0-296 ; Pituitary, (YE), 6:67 +0:205, (YC), 4-15+0-151; Thyroid, (YE), 34-23 + 1-260, 
(YC), 729+0-433; Seminal Vesicles, (YE), 0:258+0-035, (YC), 0:45240-030; Testis, 
(YE), 154840051, (YC), 1-510+0-041; Liver, (YE), 4:129+0-058, (YC), 3-368 + 0:054. 
The differences were statistically significant in each case. 


21. Studies in Induced Hypothyroidism : Effect of Hypothyroidism on weight of 
Glands of Adult male rats. 


J. S. RAWAT, Mathura. 


The adult animals used in the Previous experiment (Studies in Induced Hypo- 
thyroidism, Part I) were sacrificed at the end of 28 days and the dissected out 
glands were weighed. The weights of right adrenal, left, ‘adrenal pituitary thyroid 
(in mg.) and of seminal vesicles, testis and liver (in gm.) of. both the groups 
were: Right Adrenal, (AE), 11-440-373, (AC), 13-0040-442. Left Adrenal, (AE); 
12640577, (AC), 139040577; Thyroid, (AE), 43-3041-08, (AC), 16-6041-15; 
Pituitary, (AE), 8:0+0:311, (AC), 6:4 + 0:488; Seminal vee (AB), 1-346 + 0:126, 
a Ooo Testis, (AH), 2590078, (Ac), 2-6040-138. Liver, (AE) 
8129+ 0:538, (AC), 7-086 40-327. The differences in weights of Adrenals, ‘Thyroid, 


Pituitary and Liver in the two y 2 
- 5 &roups were statistically signi d that © 
seminal vesicles and testis not significant, y significant an 


The results when expressed as 100 gms. body weight were Right Adrenal, (AE); 
5:48 + 0-119, (AC), 6:0+0-261; Left Adrenal, (AE), 6:0240-211, (AC), 6:44+0°331i 
Pituitary, (AE), 383+0:124, (AC), 2-9840-282; Thyroid nee Aaa (AC), 
1660-527; Seminal Vesicles, (AE), 0:640 40:049, (AC), 0-781 4.0-048; Testis, (AE) 
1:25 + 0-066, (AC), 1:19+0-040; Liver, (AR), 3:877 + 0-150 (AC) 3:255 + 0-075. The 
differences in ‘weights of Pituitary, Thyroid and Liver Tee gaoei significant 
and of adrenals, seminal vesicles and testis were not significant, 


\ 
\ 
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22. Studies in Induced Hypothyroidism: Biochemical ch i 
thyroidism in Young male rats. Esee tetee ly Ikro 


J. S. RAWAT and A. ROY, Mathura. 


The young animals used in the previous experiment (Studies in Induced Hypo- 
thyroidism, Part I) were sacrificed at the end of 28 days and adrenals, seminal 
vesicles and liver were dissected out and analyzed for constituents of biochentieat 
importance. Results obtained are given below: 


Adrenal gland: Ascorbic acid in mg. in left gland, young Expl. (YE), 
001696 +0:0007, young control (YC), 0-02781+0-0017; Cholesterol in mg. in right 
gland, (YE), 061740044, (YC), 0-773+0-037. 


When expressed as mg. per 100 mg. of the gland, the results are : Ascorbic acid, 
(YE), 0:2674+0-0227, (YC), 0-2884+0-0221; Cholesterol, (YE), 8:759+0-645, (YC), 
7:09140-671; Moisture content, (YC), 74:34%+1:34, (YC), 73:19%+1-04. Seminal 
Vesicles (values in mg.) The absolute content of (i) Fructose: (YE), trace, (YC), 
0:1809+0:0200; (ii) Inorganic phosphorus: (YE), 0-0599+0-0082, (YC), 0:0948 + 0:0072; 
(Gii) Ascorbic acid, (YE), 0-0263+0-0019, (YC), 0:0554 + 0:0034. 


When expressed in mg. per 100 gms. of the gland, the results are: (i) Fructose, 
(YH), trace, (YC), 4050+2-176; (ii) Inorganic Phosphorus, (YE), 23-750-+ 1-752, 
(YC), 20-740 +0829; (ili) Ascorbic acid, (YE), 12:78+1-483, (YC), 12-91 0:623. 

(The valules are in g./100g. fresh liver). (i) Glycogen as glucose, (YE), 
0:305+0:042, (YC), 0:40440:045; (ii) Moisture, (YE), 68-49% +0-290, (YC), 
69:61% +0-130; (iii) Total nitrogen, (YE), 3:663+0-044, (YC), 3:873+0-038; (iv) Total 
fat, (YE), 6:915+0-320, (YC), 4-47440:110; (yv) Iodine value, (YE), 60:20+1-75, (YC), 
51:00 + 2:70, 


23. Studies in Induced Hypothyroidism : Biochemical changes induced by Hypo- 
thyroidism in Adult male rats. 


J. S. RAWAT and A. ROY, Mathura. 


The adult animals used in previous experiment (Studies in Induced Hypo- 
thyroidism, Part I) were sacrificed at the end of 28 days and adrenals, seminal 
vesicles and liver were dissected out and analyzed for constituents of biochemical 
importance. Results obtained are given below: Adrenal Gland: Ascorbic acid in 
mg. in left gland, adult Expl. (AE), 0:03110+ 0:0007, Adlult Control, (AC), 
0:03430+0:0015, Cholesterol in mg. in right gland, (AE), 0:873+0:070, (AC), 
0:914 + 0-060. 

When expressed as mg. per 100 mg. of the gland the results are Ascorbic 
acid, (AB), 0:276+0:0062, (AC), 0:262+0:0065; Cholesterol, (AE), 7:219+0:750, (AC), 
6-701 +0-370. Moisture content of the gland, (AE), 65:35% +0-82, (AC), 64:10% +0:59. 


Seminal vesicles: (values are in mg.). The absolute content of (i) Fructose, 
(AF), 0:60240-100, (AC), 0-816+0-065; (ii) Inorganic phosphorus, (AF), 0:2148 + 0:0159, 
(AC), 0:2900+0-0140; (iii) Ascorbic acid, (AE), 0:0826 +0-0083, (AC), 0:1400+0-0091. 


When expressed in mg. per 100 gms. of the gland, the results are: (i) Fructose, 
(AE), 42:9043-45, (AC), 48:10+2-28; (ii) Inorganic phosphorus, (AE3, 16:160 + 0-625, 
(AC), 17:361+ 1:030; (iii) Ascorbic acid, (AE), 6-164+0:270, (AC), 8:372 0-505. 


Liver: (the values are in g. per 100g. fresh liver. (i) Glycogen as glucose, 
(AE), 0-984+0-400, (AC), 0:77040:267; 67-77% £0°58, (AC), (ii) Moisture, (AB), 
68-52% 40-17; (iii) Total nitrogen, (AE), 3:191+0:101, (AC), 3:51940-045; (iv) Total 
fat, (AB), 7-0140:383, (AC), 4:86+40:104; (v) Iodine value, (AE), 60-60+3:54, (AC), 
52:00 + 2:88, 3 
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24. Studies in Induced Hypothyroidism: Effect `of Discontinuance of Induceg 
; Hypothyroidism on Growth and Weight of Certain Glands. 


J. S. RAWAT, Mathura. 


Hypothyroidism was induced in immature Young Rats (85:0 gms.) by adminis. 
tering thiourea in their food. The experimental details were same as reported 
earlier (Effect of Induced Hypothyroidism, Part I). Thiourea feeding Was discon. 
tinued after a period of 28 days and the animals were maintained on the same 
ration for another 15 days. The results obtained, are given below: 

Body weight after 28 days feeding of thiourea Expl. Group, 93:g. £2°80, Control 
group, 107:5g.+2:10; Body weight 15 days after stopping thiourea feeding Œ), 
111:5g.+20, (C), 1113-5g. +213. 

Weight of glands: The weights of right Adrenal, left Adrenal, Pituitary, 
Thyroid (in mg.) and of seminal vesicles, Testis and Liver (in gms.) of both the 
groups were: Right Adrenal, (E), 7:90+ 0-351, (C), 9°3040-491; Left Adrenal (E), 
9:44+0:347, (C), 10:94+0:200; Pituitary, (E), 400-00, (C), 3-25+0-167; Thyroid, 
(Œ), 20:40+0:943, (C), 9:90+0°610; Seminal Vesicles, (E), 0:460 + 0:095, (C), 0:396 + 0:035. 
Testis, (E), 1:74+0:148, (C), 1:92+0:041; Liver, (E), 3-93340-103, (C), 3:860 0-060. 
The differences in weights in Adrenals, Pituitary, and Thyroid in two groups were 
statistically significant and the differences are not significant in cases of seminal 
vesicles, Testis and Liver. 


25. Studies in Induced Hypothyroidism : Effect of discontinuance of Induced 
Hypothyroidism on Biochemical changes in certain glands. 


J. S. RAWAT and A. ROY, Mathura. 


Immature young rats used in previous experiment (Studies in Induced Hypo- 
thyroidism, Part VI) were sacrificed at-the end of the experimental period and 
the glands were dissected out and analyzed. The results obtained are given below : 
Adrenal: Moisture, (E), 70-77% £132, (C), 66-90% +1:17; Ascorbic acid (in mg.) in 
left gland, (E), 0:0227 + 0-0007, (C), 0-0258 +0:0010; Cholesterol in mg. in right gland, 
(Œ), 0-474+0:030, (C), 0:738 + 0:045. 

i When expressed as mg. per 100 mg. of the gland, the results are: Ascorbic 
acid, (E), 0-292140-0139, (C), 0:2818+0:0112; Cholesterol, (E), 5:073+0-481, (C), 
6-729 + 0:284. 

Seminal vesicles (the values are in mg.) the absolute content of (i) Fructose, 
(Œ), 0-17040-044, (C), 0-126+0:022; (ii) Ascorbic acid, (Æ), 0:0442 + 0:0074, (C) 
0:0367 + 0-0032; (iii) Inorganic phosphorus, (E), 0-1002 + 0-0140, O 0-097 + 0-0050. 

When expressed as mg. per 100 mg. of the gland, results are: (i) Fructose, 
(E), 37°73+1:966, (C), 33:6741-704; (ii) Ascorbic acid, (E), 10-432+0:812, (C) 
oD ae eee Phosphorus, (E), 20-780 + 1-00, i) 23-770 + 1-643. 

iver € values are in gm. per {00 gm. fresh liver) : i Moisture, (E), 
69:89% +0:213, (C), 69:06% + 0:250; (ü) Glycogen as glucose, hte enn (C), 


0-410+0-077; (iii) Total nitrogen (E), 3-577+0-055 Bo ee dh 
2 =u 2 © Ba e >; T tal fat, 
(E), 3:90240-420, (C), 4025+0:301. a ee E a we 


26. Studies in Induced Hypothyroidism : 


Effect of hypothyroidi dy growth 
and weight of glands of young male ypothyroidism on body g 


rats in different seasons. 
J. S. RAWAT, Mathura. 


Hypothyroidism was induced by incorporating 10 mg. thiourea in the food of 
each rat in a group of young male rats (115-0 gms.) during the humid and warm 
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months of July and August (Expt. A). Another group of rats of approximately the 
same weights served as control. The rats in the two groups were pair fed 
Thiourea feeding was continued for a period of 45 days. The animals were wei hed 
regularly after an interval of 4 days. At the end of the experimental est fic 
animals were sacrificed and the dissected out glands were weighed. Results obtained 
are given below: Average food intake 11-0 gms/rat/day; average thiourea intake 
8:6 mg/xat/day; initial body weight, (gms.) Expl. (E) group HSE control (C) 
group, 115-01-60; final body weight (gm.) (E), 131-0+2-10; (C), 130:0+2-30. The 
weights of right and left adrenal, pituitary and thyroid in mg. and o seminal 
vesicles and liver (in mg.) of both the groups were: Right adrenal, (E), 7-00+40-22; 
(©), 10604041; Left adrenal, (A), 7580-26, (C), 1154026; Pituitary, (E), 
7664029, (C), 4501018; Thyroid, (E),  32:50+2-00, (C), 8-07+0:41; Seminal 
vesicles, (EH), 0:385+0-066, (C), 0-633+0-044; and Liver, Œ), 3:93+0:30, (C), 
2:90+0:12. The differences in weight of glands in the two groups were statistically 
highly significant. 

Iixperiment B—The same experiment was repeated during winter months of 
November and December and results obtained were: Average food intake 15 
mg/rat/day, average thiourea intake 10 mg/rat/day; initial body weight, (5), 
104¢.+1:40, (C), 102-5g.41:16; Final body weight, (E), 131:0041-29; (C), 126:50+1:53; 
Right adrenal, (EZ), 8:68+0-50, (C), 10:60+0:78; Left adrenal, (Æ), 10:80+0:20, (C), 
12-50+0:20; Pituitary, (Œ), 5-1040-31, (C), 4:7140-29; Thyroid, (E), 27-40+1-24, (C), 
9:-46+0:37; Seminal vesicles, (E), 0:274+0-024, (C), 0:297+0-034. The differences in 
weights of thyroid, adrenals and liver were statistically significant; but there was 
no significant difference in the weights of pituitary and seminal vesicles. 

Experiment C—The experiment was repeated again during the winter months of 
January-February; but this time 15-0 mgm. of thiourea was incorporated in the feed 
of each rat in the experimental group. Results obtained were: Average food intake, 
15-0 gm/rat/day; Average thiourea intake, 15-0 mg/rat/day; initial body wt., (Œ), 
84-40¢+2-60; (C), 83-80+2:37; Final body weight, (E)123-00g+1-15, (C), 120:40g +2.64. 
Right adrenal, (E), 9:10+0-444, (C), 11:20+0-164; Left adrenal, (E), 10-500+0-415, (C), 
12-7040-414; pituitary, (E), 5-55040-260, (C), 4:62040-208; thyroid, (E), 37:50+2-56, 
(C), 9:25+0:457; Seminal vesicles, (E), 0:415+0:038, (C), 0:666+0-041; liver, (E), 
6-520 + 0:159, - (C), 4-470+0-178. The differences in weights in the two groups were 
Statistically highly significant in each case. 


27. Studies in Induced Hypothyroidism: Effect of hypothyroidism on biochemi- 
cal changes induced in certain glands in different seasons, 


J. S. RAWAT, Mathura. 


Animals used in the previous experiments (Studies in Induced Hypothyroidism, 
Part VIII) in the different seasons were sacrificed at the end of experimental periods 
and adrenals and seminal vesicles were analyzed for the different constituents of bio- 
chemical importance. ‘The results obtained are given below: Ewpt. A: (July and 
August) Adrenals: Percent Moisture, (E), 658+2:6, (C), 621415; Ascorbic acid 
(mg), (E), 0-0249+0-0014, (C), 0:0344+0-0016; Cholesterol (mg), (E), 0-26340-050, (C), 
0:707+0-:160. The difference in the two groups was statistically significant in case of 
ascorbic acid cholesterol content. Seminal vesicles : Fructose (mg), (€), Trace, (©), 
0:4297+0-0170; Inorganic phospliorus (mg), (Œ), 0:062 + 0-002, (C), 0:13740-006. The 
difference in the two groups was statistically highly significant. 

Expt. B. (November & December) j : 

Adrenal : Percent Moisture, (E), 72:8041-71, (C), 70004112, Ascorbic acid (mg), 
(Œ), 0:03380+0:00136, (C), 0:03640+0-00095; Cholesterol (mg), (E), 05210:026, (C), 
0:667 +0:030. Only the difference in cholesterol control in the two groups was statis- 
tically significant. There was no significant difference in the moisture and ascorbic 
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acid content. Seminal vesicles : Fructose (mg) (E), 0:1555 + 0:0260, (C), 0:1068 + 0:0160; 
Inorganic phosphorus (mg) (E), 0:0763 + 0:0063, (C), 0:072540-0051. Statistically the 
differences in both the cases were not significant, 

Expt. C. (January and February) 

Adrenals: Percent moisture, (E), 70:20+1:567, (C), 65:300 + 1:488; Ascorbic acid 
(mg) (E), 0:02090+0-00059, (C), 0:03160 + 0-00155; Cholesterol (mg) Œ), 0:599 + 0:033, 
(C), 1:075+0:201. The differences in each case were statistically signigcant. Seminal 
vesicles: Fructose (mg), (E), 0-2081+0:0210, (C), 0:3051 + 0:0290; „Inorganic phos- 
phorus (mg) (E), 0-1160+0:0094, (C), 0-1718 + 0-0093. The differences in both the cases 
were statistically significant. 


REPRODUCTION 


28. A quantitative evaluation of the effects of gonadotrophic hormones on the 
sex glands and organs of experimental animals (rats and mice). 


S. C. BHATTACHARJEE, B. N. CHOWDHURI and M. D. CHAKRAVARTI, 
Calcutta. 


A quantitative study has been made of the effects of chorionic and serum 
gonadotrophins on the sex glands and organs of small experimental animals— 
rats and mice. Different graded doses of the International Standard gonadotro- 
phins were injected into the animals and increases in weight of the organs were 
determined as compared to those in control animals. Statistical analysis of experi- 
mental results showed that chorionic gonadotrophin had more powerful effects on 
the sex glands of female animals than those of serum gonadotrophin. On the 
other hand, serum gonadotrophin had more powerful effects on the sex glands of 
male animals than those of chorionic gonadotrophin. 


29. Biochemistry of Guineapig Semen. 


A. K. CHOWDHURY, A. GOSWAMI and P. B. SEN, Calcutta. 


5 The semen of guineapigs like that of some other modents coagulates almost 
immediately after ejaculation. The coagulated mass contracts into a hard tena- 
cious mass within very short time without leaving out any serum like fluid. . The 


ejaculated whole semen Was analysed for total nitrogen, ascorbic acid, phosphatase 
and cholesterol. It was found that 


in the whole ejaculate. The ascor 


activity was found to be invariably higher 
ity. The alkalin phosphatase activity varied 
the acid phosphatase activity varied between 
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diately after irradiation to find out how these enzymes are affected. It was found 
that the activity of the succinic dehydrogenase and cytochrome FÄER was a m 
ficantly diminished in the irradiated testis homoginates, when compared eRe 
normal oue. 3 


31. Biological Assay of the Oestrogenic Content of the Gel Mass of Rabbit Semen. 
D. P. MUKHERJEE, Izatnagar, U.P. 


It has been reported previously by the author that the gel mass of rabbit 
semen contains oestrogenic substance which is absorbed in the vagina of rabbit 
causing thereby hyperfunction of the ovaries, the adrenals, the thyroid and the 
pituitary. In the present article the author reports the biological assay of the 
gel mass. It has been found that 1:5 gms. of the gel mass has the same effect 
on uterine weight of immature rats as 5:43 micrograms of oestradiol dipropionate. 
It was concluded that the oestrogenic potency of a known quantity of the gel 
mass may not be static. It may vary during different seasons of the year. 


32. Suitable Position of the Estrus Cycle in rats for standardization of Posterior 
Pituitary Lobe Extract. 


N. K. ROY, A. N. BOSE and SRIPATI BOSH, Calcutta. 


Uteri of white albino rats (120-200 gm weight) behave differently during different 
phase of the estrus cycle, under stimulation from Pituitary Posterior lobe extract. | 
Spontaneous activity imcreases as the cycle progresses towards peak estrus. 
Spontaneous activity during di-estrus and pro-estrus, when present, ceases auto- 
matically in modified Locke’s solution. Same during other stages may also be | 
controlled in majority of cases. But while the uteri in di-estrus remain sluggish, | 
those in pro-estrus work well with brisk, regular and uniform responses of high | 
magnitude. As the sexual cycle progresses, it is however found that the brisk, 
regular and uniform responses are replaced by more and more sluggish irregular 
and eratic ones and fatigue supervenes very early. Observations on a good number 
of animals reveal that the mother rats in rest are the animals of choice for assay 
work, and in the sequence pro-estrus, estrus and post-estrus, spontaneous activity 
increases and the precision of the assay decreases. The animals in pro-estrus and 
early estrus are best suited for standardization of Pituitary Posterior lobe extract, 
using isolated rat uterus as a test preparation. Unnecessary loss of experimental 
animals, time and material, may be prevented if the animals are selected accord- 
ingly. Variation between results obtained during pro-estrus and early estrus is not 
of much significance, so there can be very little difficulty in selection of animals. 
Difference in response as the sexual cycle progresses suggests some progressive 
physico-chemical change in the uterine masculature with the progress of the sexual 
cycle and requires thorough investigation. 


NERVOUS SYSTEM 


33. The release of hypothalamic polypnoeic centre from rostral control. 


S. R. DASGUPTA, Calcutta. 


It was noticed during acute experiments with a view to prepare diencephalic 
cats that following the frontal section through the hypothalamus, 13 cats out of 64 
exhibited a panting type of respiration. Such respiratory changes were not noticed 
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in decerebrate cats. This led to the consideration of the possibility of the frontal | 
section being at such a level whereby some polypnoeic centres were released from 
rostral inhibitory control. ‘ or. 

In the present series 12 cats were operated. After bilateral decortication the 
frontal section was made (1) as far anteriorly as possible, (2) immediately in front 
of the optic chiasma and (3) immediately in front or through the tubercinerium. 
Polypnoea developed only in those cats (six in this series) where the frontal section 
passed immediately in front of the optic chiasma. j ; 

There are evidences to show that there is an area in the anterior periventri- 
cular region the stimulation of which causes polypnoea. It has also been shown 
by various authors that certain areas of the cerebral cortex are concerned with 
the control of respiration the stimulation of which slows down or inhibits respira- 
tion. These areas have further been shown to be connected to the anterior peri- 
veutricular region through efferent fibres. 

It is suggested that, normally in intact animals an anterior periventricular 
hypothalamic tachypnoeic (polypnoeic) centre, might be kept tonically inhibited 
by rostrally situated centres in the cerebral cortex which exert their inhibitory 
control through the corticohypothalamic fibres described above. The severence of 
these fibres removes the cortical control over this hypothetical hypothalamic centre. 


34. Control of the Limbic System of Brain (‘Visceral Brain’) over certain Vegeta- 
tive Functions. 


B. K. ANAND, New Delhi. 


Phylogenetic and cytoarchitectural studies, together with recent physiological 

i investigations, suggest that the limbic system of the brain represents an early 

neural development involved in the higher control of autonomic nervous system 

‘ and in the affectively determined behaviour. This system, comprises the cortical 

$ regions like the orbitomesial surface of the frontal lobes, the anterior cingulate 

$ gyrus, tbe anterior insular area, the temporal polar area, the pyriform cortex, 

the hippocampal and dentate gyri, and the uncus; and the associated sub-cortical 

cell stations like amygdaloid nuclei, and the hippocampus. Limbic system has a 

marked influence over the viscera controlled by the autonomic system, hence the 
designation ‘visceral brain’. 

This paper summarises the studies on 29 cats and 13 monkeys, in whom 
multilead electrodes were implanted in different parts of the limbic system, and 
these were stimulated in waking animals with square waye pulses—30/sec. ; 0-2 to 
1 msec. duration; 3 to 8 volts intensity. ; 

(1) Affective behaviour—showed marked and varied changes. Temporal lobe 
structures excluding the tip made majority of animals agitated and fearful, and 
quitened some. Temporal tip stimulation in cats made them very irritable. Tem- 
poral tip in monkeys and posterior orbital cortex just rostral to it in cats made 
them vicious and violent.. Orbital stimulation made them quiet, while anterior 
cingulate made them violent and in cats produced convultions aail rage reaction. 

(2) Somatic movements—of face and head muscles were produced. “Eating” 
automatisms with salivation also occurred, but no change in food iie 

(3) Autonomic activity—both sympathelic and parasympathetic like Jachry- 
mation, salivation, pupillary changes, movements of nictitating TONERE changes 


in heart rate, and more rarely urination and defaecation, was produced from 
widespread points. 


(4) Blood Pressure—was usually raised from tem 
and anterior cingulate stimulation; and lowered from temporal lobe structures. 


(5) Respiration—usually inhibited from amygdala; and both inhibited and 
accellerated from different points in other structures, 


poral tip, posterior orbital, 
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(6) Blood Sugar—level is raised on all li 


; ; 4 a mbic stimulation, except stimulation 
of anterior cingulate in cat which lowers it. 


= : 7s . . ge. 
= (7) Gastric motility—is inhibited from temporal lobes, and both increased and 
inhibited from other regions. ; 
Gastric secretion (volume, HCI, and Pepsin contents both increased, as well as 
decreased on limbic stimulation. 3 
VITAMINS 
j 35. Metabolic Behaviour of Lambs in Vitamin A Deficiency. 
l 
| 7 ~ 
| N. D. KEHAR, P. C. SAWHNEY and A. N. BAHL, Izatnagar, U.P. 


2-3 months old lambs were maintained on vitamin A deficient diet which was 
adequate in all other respects. Metabolism trials were conducted on these animals 
at 15, 15, 40 and 50 weeks of experimental feeding during progressive stages of 
the depletion of vitamin A. 

The nitrogen balances were positive at all stages. The average balance per 1b. 
live weight was about 0-1745 gm. at 50 weeks while at 40 weeks it was 0:2371 gm. 
The average digestibility coefficient of nitrogen at 40 weeks was 84-44 per cent 
and at 30 weeks 86-29 per cent. Thus the digestibility coefficient of nitrogen was 
not significantly affected by vitamin A deficiency. 

The calcium and phosphorus balances were throughout positive, but inspite of 
this skeletal growth was poor. 

The digestibility of dry matter is not affected by the vitamin A deficiency. The 
average coefficient of digestibility of dry matter was 73:10 per cent and 74:60 pere 
cent at 40 and 50 weeks of experimental feeding. 


36. Observations on the Biosynthesis of Nicotinic Acid by Guineapigs. 


NARESH CHANDRA GHOSH, KANTIPADA CHATTOPADHYAY and 
SACHCHIDANANDA BANERJEE, Calcutta. 


Tryptophan is the precursor of nicotinic acid in mammalian species. ‘The 
efficiency of this conversion, however, differs in different mammals. ‘The mecha- 
nism of biosynthesis of nicotinic acid from tryptophan has been studied: in guinea- 
pigs which is less efficient in converting tryptophan to nicotinic acid. 

The oral administration of dl-tryptophan for two consecutive days increased 
considerably the urinary excretion of quinolinic acid. Nicotinic acid excretion also 
was slightly increased. Trigonelline, which was normally excreted in the urine, 
was definitely increased after administration of tryptophan. The administration 
es of tryptophan in animals fed a diet deficient in trigonelline, did not increase the 
r trigonelline excretion indicating that trigonelline is not a metabolic end product of 
tryptophan metabolism. ‘Ihe oral feeding of N-methylnicotinamide (NMN) and 
Quinolinic acid did not increase the nicotinic acid or trigonelline excretion indi- 
cating that nicotinic acid is not synthesised from quinolinic acid or N-MN. Admi- 
nistration of anthranilic acid elevated the excretion of quinolinic acid and trigo- 
nelline but the excretion of nicotinic acid remained unchanged. The synthesis of 
nicotinic acid from tryptophan takes place in guinea-pigs but this conversion does 
not seem to proceed through quinolinic acid. } 

The injection of carbontetrachloride after feeding trigonelline caused an 
increased excretion of trigonelline on the 2nd day of the injection, but the sum 
total excretion of trigonelline for 4 days was more or less similar to uninjected 
animals, ` 
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37. Influence of Hypervitaminosis A on Tissue Respiration. 


AMAL ROY and D. P. SADHU, Calcutta. 


Respiration studies have been made with a Warburg apparatus in liver and 
brain homogenates of control rats and hypervitaminotic A rats fed 15,000 units of 
vitamin A daily for about 45 days. It has been found that oxygen consumption is 
less in hypervitaminotic group upto the total period of 60 minutes. Respiration is 
increased in both groups alter addition of succinate and ascorbate substrates, but 
the respiration in hypervitaminotic group mever reaches the normal value. Depres- 
sion of respiration is not corrected by these substrates. 


38. Effect of Hypervitaminosis A on Oestrous Cycle of Rats. 


NANDITA BOSE and D. P. SADHU, Calcutta. 


cornification of vaginal epithelium which is similar to 


1 epithelia produced during oestrus or by the action 
induced in female albino rats by 


Hypovitaminosis A cause 
the cornification of the vagina 
of oestrogenic hormones. Hypervitaminosis A 
the administration of 5,000 units of vitamin A daily led to a prolongation of the 


period of oestrous cycles in these rats to 12 days in place of the normal period of 
7 days. This action might be due to a topical action of vitamin A on the epithelia 
by counteracting the biological effects of oestrogen thereon. 


METABOLISM AND NUTRITION 


39. Measurement of Energy Metabolism in Goats. 


S. P. BHATNAGAR and D. P. SADHU, Calcutta. 


Resting energy metabolism has been estimated in goats of Jamnapuri breed by 
the Benedict Roth apparatus, in which the human facemask was replaced by a 
specially devised mask. Since the volume of the spirometer is affected by the 
methane exhaled by the goats, the spirometer does not give an accurate idea of 


Oxygen consumption, the error amounting to about 3%. The expired air was, 


collected in a Douglas bag and analyzed for methane and the true oxygen con- 
sumption was determined in this way. The goat was then starved and the gas 
analysis and spirometry done every three hours and it was found that the basal 
metabolism is reached in goats by 45-48 hours when the oxygen consumption is 
109 ml. per 10 minutes. This has been correlated with the surface area of the goats. 


40. Physiological Reactions off the Calves under Humid Tropical Climate. 


N. D. KEHAR and B. S. KAUSHAL, Izatnagar. 


j It has been reported earlier from these laboratories that higher air temperature 
is not conducive to optimum health and productivity of the animals. Further 
studies have been extended to find out whether higher humidit has S the same 
deteriorating effect on the physiological processes in the Bei siem l 
These experiments have been carried out on 24 Hariana andl iG Bengal young 
calves. They were divided into groups of 8 each. One group of the Hariana calves 
was kept at Hissar and the other two at Calcutta, one group of the Hariana breed 
and the other of the Bengal breed are fed on Bengal diet where as the others are 
fed on Hissar diet. ; 
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p Records of weekly body weight, pulse rate, respiration rate, body temperature, 
e 


BS, live weight, water intake and dry matter intake are maintained at regular intervals. 
These observations have been in progress for one year. The results showed 
differences in the respiration rate, live weight, water and dry matter intake between 


the breeds. Little differences, in some of the analytical figures, were recorded 
between the dietary treatments within the breeds. 


41. Effect of Acetoacetate on 
Guinea-pigs, 


the Adrenal Cholesterol and Ascorbic Acid of 


y M. C. NATH and S. G. NAYUDU, Nagpur. 


# 
y Effect of repeated injection of acetoacetate on 
a ascorbic acid of guinea pigs has been studied. 

h Acetoacetate has no effect on the adrenal cholesterol, free or total, either on 


the scorbutic or normal guinea pigs. Blood cholesterol values also remain unaltered 
both in normal as well as Scorbutic guinea pigs. 


Adrenal ascorbic acid is low in scorbuti 
causes further depletion, no appreciable 
weights do no increase. 


the adrenal cholesterol and 


c guinea pigs and although acetoacetate 
stress effect is evident as the adrenal 


All the animals injected acetoacetate, showed mild glycosuri 
f Acetoacetate does not seem to cause its di 
adrenal cortical stimulation, 


a and ketonuria. 
abetogenic effect through appreciable 


i 42. Reaction of Alloxan with Ascorbic Acid. 


l M. C. NATH and E. P. M. BHATTATHIRY, Nagpur. 


It has aiready been reported that 1:2 dienol form of glucose liberated from 
the condensation product of glucose and acetoacetate on hydrolysis reacts with 
alloxan. 

Experiments were performed to study the reaction of ascorbic acid, which has 
an enolic structure, with alloxan. 

Ascorbic acid and alloxan in the molecular proportions of 1: 1 and 1:2 were 
allowed to react at pH 7:2 and ascorbic acid content was estimated from time to 
time. Dehydroascorbic acid formed during the reaction was also determined. A 
portion of the dehydroascorbic acid was found to be lost due to its further trans- 
formation to CO, and other degradation products, 

When one molecule of ascorbic acid was allowed to react with 2 molecules of 


| + alloxan, the loss of dehydroascorbic acid and liberation of carbon dioxide were 

4 almost double than those when the molar proportion was 1: 1, thus suggesting the 
Possibility of one molecule of ascorbic acid combining with 2 molecules of alloxan. 

ne It has also been shown that alloxan is converted to alloxantin in such reaction. 


43. Prevention of Dehydroascorbic Acid Diabetes by Sodium Salt of the Conden. 
sation Product of Glucose and Acetoacetate. 


M. C. NATH, V. K. SAHU and R. M. BEHKI, Nagpur. 


The prevention of dehydroascorbic acid diabetes by the sodium salt of the 
condensation product of glucose and ethyl acetoacetate was studied. The Na salt 
of the Condensation product, when Injected prior to the diabetogenic dose of de- 


hydroascorbic acid, was found to prevent completely the dehydroascorbic acid 
diabetes, 


TyI—54 : | 
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The compound is without effect when administered ten minutes after dehydro- 
ascorbic acid injection. 

Possibility of the presence of glucose i 
defence mechanism has further been envisaged. 


n combination with acetoacetate as a 


44, Role of Pantothenic Acid in Diabetic Cholesterologenesis. 


SAILEN MOOKERJEA, Nagpur. 


Free and ester cholesterol values are obtained from the different tissues of the 
four series of animals : Series I (Control), series II (Excess pantothenate fed), 
series IJI (diabetic) and series IV (diabetes and excess pantothenate fed). Series I 
and IM animals showed small rise of cholesterol in certain tissues to different 
extents. Series IV animals, where excess pantothenate feeding has been super- 
imposed on diabetes showed an added effect of the two conditions as regards the 
rise of cholesterol in certain tissues. Sugar and acetoacetate excretion showed a 
sharp decline of excretion after a preliminary rise in series 1V. Growth curve of 
the animals also show that in series IV, pantothenate feeding prevents the weight 
loss of the diabetic animals. 

Perhaps the availability of more co-enzyme A due to excess pantothenate feeding 
guides the course of unoxidised acetate and overproduced acetoacetate towards 
further synthesis of cholesterol in the body. The importance of both the factors, 
ie. the availability of co-enzyme A and size of acetate pool, for the cholesterol 
synthesis has been stressed. 


45. Cholesterol Synthesis in Diabetes. 


SAILEN MOOKERJEA, Nagpur. 


Sadhu and Mookerjea’s hypothesis that there exists a plansible relationship 
between prolonged depression of tricarboxylic acid cycle and increased synthesis 
of cholesterol from acetate and acetoacetate has been re-investigated in condition 
of diabetes. 


Free and ester cholesterol values of blood, liver and kidney of alloxan diabetic 
rats of 2-3 weeks and 6-7 weeks period of the experiments showed some significant 
rise of cholesterol only towards the latter period of experiment. Acetoacetate forma- 
tion from acetate (Q Acao of diabetic liver has also been found to be considerably 
increased. Oxidation of acetoacetate and succinate is unaffected in liver slices of 
diabetics, while acetate oxidation shows some depression. 


Kidney slices show gradual depression of acetate, acetoacetate and succinate 
oxidation in diabetes. 


Observations indicate that in prolonged diabetes unoxidised acetate and over- 


produced acetoacetate tend to change their metabolic pathway in favour of 
cholesterol synthesis. ; ` 


46. Galactose as a Lipotropic Agent in the Body. 


D. P. SADHU, Calcutta, 


Fortyeight albino rats were divided into four groups, one group being fed 
lactose-free diet (C,) and the other three were fed increasing concentrations © 
lactose by replacing sucrose of the synthetic diet Mixture (C,, C,,C,) groups: 
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rats were fed a synthetic mixture of casein, 
codliver oil, cystine and vitamin mixture. 

fed rats were allowed the same amount of 
mates, which eat the lowest amount of fo 
and their liver and kidney analyzed for c 
fat content. The fat and sphingomyelin 
rats compared to the sucrose 


sucrose or sucrose and lactose mixture, 
Rats were pairfed, so that the lactose- 
food as was eaten by their sucrose-fed 
od. Rats were sacrificed after 6 weeks 
holine, phospholipid, sphingomyelin and 
content were reduced in the lactose-fed 
-fed rats, while the choline and phospholipid content 
were increased. Lacithin and cephalin content were also increased. ‘his shows 


definitely that increased galactose concentration in the lactose-fed rats acts as a 
lipotropic agent. 


47. Galactose as a Choline-sparing Agent in the Body. 
D. P. SADHU, Calcutta, 


Fortyeight albino rats were divided into two groups, one group being fed 
lactose-free diet (C,) and the other fed lactose (C,). Half of each of these groups 
received 50 mgm. choline chloride daily for six days only during the whole experi- 
mental period of six weeks. All rats were fed a syuthetic diet of casein, sucrose 
with or without lactose, cocoanut oil, salt mixture, codliver oil, cystine and vitamin 
mixture. Rats were sacrificed after six weeks and their liver and kidney analyzed 
for choline, phospholipid, sphingomyelin, and fat content. 


Lactose feeding increases food intake and the gain of body weight. ‘There is 
increase in choline, lecithin and phospholipids and decrease in sphingomyelin 
content of tissues in lactose-fed rats. The higher lactose concentration in lactose-. 
fed animals competes with choline phosphoric acid for the sphingosine base, result- 
ing in diversion of choline to combine with fatty phosphoric acids to form lecithin. 
This indicates that galactose can spare choline in the body, as is also shown by 
feeding of extraneous choline chloride in the diet, when galactose helps the con- 
version of choline to cholamine and synthesis of cephalin. 


48. Improvement on the Biological Efficacy of Pulse Proteins, 
G. C. ESH, Calcutta. 


Three series of experiments were conducted to investigate the nature and degree 
of improvement in the nutritive value of pulses like Bengal gram, Lentil, Green 
gram, Khesari (L. Sativa) etc. by feeding protein depleted rats (a) individual pulse 
Proteins supplemented with essential amino acids, (b) pulse proteins supplemented 
with casein or groundnut cake and (c) different pulse proteins combined together. 
The results tend to show that the nutritive value of all the pulse digests is signi- 
ficantly increased as a result of supplementation with casein and amino acids like 
methionine and threonine. Groundnut supplementation however, could not raise 
their nutritive value to any significant extent excepting in case of Lentil, The 
Combination—Lentil and groundnut yielded a product whose protein efficiency ratio 


. Was found higher than that of the combination Lentil and Casein particularly in 


Presence of methionine. 

When the various pulse digests were mixed together and the nutritive value 
Studied it was observed that while the combination Bengal gram and Khesari yielded 
a poor product, the combination Khesari and Lentil produced a product superior 
in nutritive value when compared to that of constituent pulse digests, 
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49. Some New Edible Sources of Protein. 
N. SUBRAMANIAN, M. V. L. RAC and M. SRINIVASAN, Mysore. 


Among the little known foods so far investigated in this laboratory, the seeds 
of ’Rajgira’ (Amaranthus paniculatus), of the bamboo (Bambusa arundinacea, 
Willd.) and of Agati (Sesbania grandiflora, Pers.) have been found to be promising 


sources of edible proteins. y i 

The seeds of Amaranthus paniculatus are now grown as a minor millet in 
several parts of the country. The seeds contain 14-16% protein, 60:8% carbohydrate, 
and 3:6% ash of which 18% is phosphorus and 6% calcium. ‘The biological value 
of the proteins is 73-7 + 1-25. The seeds have a tough seed coat, which is not easily 
penetrated by water, and hence can be cousumed only after pufing. The puffed 
grains constitute a high class breakfast food. 

Bamboo seeds, a well known famine food but normally consumed only by the 
forest tribes, contain 12% protein, 086% fat and 74% carbohydrate. The proteins 
are of high nutritional quality, their biological value being 74-44+1-44. The grains 
cook and taste like rice. They can be safely consumed as a supplementary cereal 
wherever available. 

The seeds of Sesbania grandiflora contain as much as 68% protein, perhaps the 
highest among vegetable materials. Animal experiments, however, reveal that their 
biological value is of a very low order (38). Chromatographic examination of the 
seed proteins has shown that the limiting essential amino acid is methionine which 
is present only to the extent of 0:5%. 


50. Protein Requirement of Growing Lambs. 
N. D. KEHAR, P. C. SAWNEY and A. N. BAHL, Izatnagar, U.P. 


Highteen 2 to 3 months old lambs were selected and divided into 3 groups 
of six each as uniformly as possible on the basis of their live weight. They were 
maintained on three levels of protein intake i.e. 005 (I), 0-04 (II) and 0:03 (M) 
1b. D.C.P. per 10 lb. body weight. 

The ration consisted of a concentrate mixture, green and a good quality hay 
and was computed according to the three levels of intake. ‘The animals were given 
clean water ad lib. and adequate supply of mineral mixture. The animals were 
weighed weekly and the amount of ration adjusted according to body weight. 

The lambs continued getting milk as long as they were not able to take solid 
food—protein supplied by milk being accounted for while computing the ration. 

The average weight grain in each group I (0-05), II (0:04) and III (0-03) after 
the first 21 weeks of experimental feeding was 10 1b. 3 oz., 9 Ib 7 oz. and 6.lb. 9 oz. 
In order to have a wider range of protein intake, : le: 
two. Three animals of group I were raised to 0:07 1b. D.C.P. per 10 1b. body 
weight. (Group IA) three of group II raised to 0:06 1b. D.CP ner 10 Ib weight 
(Group IIA) and two of group III raised to 0:05 1b. D.C P ; r 10 lb. (Group 
HTA). These groups were continued for 39 weeks more. eee e An in live 
weight was 22 Ib. 11 oz., 23 Ib. 8 oz., 33 Ib. 15 oz., 26 1b., 35 1b S al 24 1b. 
aa eee 0.06, 0.05, 0.04, 0.05 and 0.03 1b. D.C.P. per 20 lb. body weight 

_Obviously the 0-5 lb. D.C.P. level both original and the one raised from 0-03 1b. 
D.C.P. level gave the best growth. Higher levels of protein intake did t show 
any advantage as regards live weight increase, Weegee: 

The results on statistical analysis showed significantly higher th rate in 
eee D.C.P. group as compared to all the other groups z ay ; 

is level of protein intake thus ap el eae i 
lambs under the nee i to be the requirement for growing 


each group was sub-divided into 
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51. Some Observations, including clinical trials, 


on the use of Phenolphthalein 
l. as a Latent Colour for Vanaspati. 


V. SUBRAHMANYAN, M. SRINIVASAN and I. R. DORAISWAMY, Mysore. 

| The use of phenolphthalein as a latent colour for Vanaspati has been descriped 
| as part of a previous communication (V. Subrahmanyan, M. Srinivasan and V. R. 
Bhalerao, J. Sci. industr. Res., 1952, 11A, 277). In the present paper, certain 
properties of phenolphthalein, especiallv its solubility in facts on which there 
is no definite information, and clinical trials with phenolphthalein treated Vanaspati 
are described. 


Be a Fe ee 


Pod 52. Common Salt as a Source of Dietary Calcium—lIts influence on the Growth 
A Rate of Rats fed on a rice diet. 


D. SUBRAHMANYAM, N, SUBRAMANIAN and V. SUBRAHMANYAN, Mysore. 


Common salt is an important dictary ingredient of the rice eating population, 
especially in South India, where the average per capita consumption as determined 
in a recent sample survey of about 2,000 houses in Mysore City, is 19-2 g. per day, 
equivalent to 25:6 g. per consumption unit. Common salt contains small amounts 
of minerals, notably calcium salts and preliminary observations by previous workers 
had suggested that common salt has beneficial effect on rat growth. ‘he present 
investigations include analysis of a large number of samples of crude common salt 
for calcium and the effect of feeding rats on poor rice diet with the salt at 4-5% 
level. It is found that the common salt as available in the market is broadly 
classifiable into two main varieties, brown and white with an average Ca content 
of 353 mg% and 203 mg% respectively. It has been shown that common salt at 
4:5% level in the diet enhances the growth rate of rats. Supplements of tamarind 
and chilli, which form part of the rice diet in South India, did not show any 
marked effect on the growth rate of animals. 


53. Studies on feeding sarson (Brassica compestris) cake pressed by different 
methods on (1) Digestibility of proximate principles, (2) Milk yield and 
(3) Fat production. 


N. D. KEHAR, P. N. JOHRI and B. S. KAUSHAL, Izatnagar. 


In order to study the effect of sarson cake pressed by ghani, expeller and 
solvent extraction processes on the digestibility of different nutrients and also on 
milk yield and fat production, a long range experiment was undertaken on Mariana 
cows of almost similar age and stage of lactation. The cows were fed on a dairy 
mixture containing 50 parts of ghani, expeller or solvent extracted sarson, cake, 
30 parts gram husk, 10 parts barley, and 10 parts of crushed gram. Feeding obser- 
vations extended over the entire lactation period. 


A metabolism trial was carried out and‘it was noticed that except for ether 
extract there was no significant difference in the digestibility coefficients of crude 
Protein, crude fibre, nitrogen-free-extract and total carbohydrates for the three 
dairy mixtures containing cakes pressed by different processes. 

Observations on the effect of these cakes on milk yield and fat production are 
being statistically examined. 
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54, Effect of feeding sarson (Brassica Compestris) cake pressed by different 
methods on growth rate. 


N. D. KEHAR, M. L. MATHUR and B. SAHAI, Izatnagar. 


In order to study the effect of Sarson cake pressed by ghani, expeller and 
solvent extraction processes on the rate of growth 12 Hariana calves of 6 to 12 
months of age were divided into three groups of four each. The first group was | 
fed a calf mixture consisting of 50 parts of ghani pressed Sarson cake, 25 parts of | 
barley, 12:5 parts of oat and 12:5 parts of wheat bran. The other two groups were 
given expeller pressed and solvent extracted cakes in place of the ghani pressed | 
cake. The experimental observations were carried out for a period of one year. 

Statistical analysis shows no significant difference in the growth rate of calves 
fed on calf mixtures containing Sarson cakes pressed by three different methods, 

A metabolism trial was carried out and it is found that total digestible nutrients 
of the ration per 100 lb. dry matter containing solvent extracted, expeller pressed <~ 
and ghani pressed sarson cakes were 56:9, 57-7 and 56:0 respectively. 


nf 


a 


55, Studies on the Effect of Different Levels of Fat on the Digestibility of Nutrients, 
N. D. KEHAR, M. L. MATHUR and P. T. VERANDANI, Izatnagar. 


In order to find out if different levels of fat in a ration effected the digestibility 
of various nutrients, an investigation was carried out on adult Kumauni cattle. The 
ration consisted of til (Sesamum indicum) cake pressed by ghani, expeller and 
solvent methods. The rations were made isocaloric in the expeller and solvent ` 
extracted groups by the addition of maize. 

These rations were fed for a period of about a month. A metabolism trial was 
carried out during the last 10 days. The percentage level of fat in the ration of 
the Ghani pressed cake group was 3:48 and 2:00 and 1:15% in the expeller pressed 
and the solvent extracted cake groups respectively. 

a It was found that digestibility coefficients of crude protein and the utilisation 


i of the total digestible mutrients in all the 3 groups was approximately of the same 
è magnitude. 


f} 56. Studies on Goat Nutrition, Part 1: Minimum Protein Requirement for main- 


ae endogenous urinary Nitrogen and Metabolic Faecal Nitrogen Excretion 
studies. 


B. N. MAJUMDAR, Izatnagar, U.P. 


i 


me Endogenous Urinary Nitrogen and Metabolic Faecal nitrogen excretions 
which are the necessary pre-requisites for an accurate assessment of the minimum 
protein requirements were determined by feeding goats on (a) a nitrogen-low 
ration and (b) a N-free ration. The average values obtained were, endogenous 
urinary nitrogen=0-052 gm/kg. body weight and metabolic faecal nitrogen =04! 
gm. per 100 lbs. dry matter intake. 


2. The values obtained with the two feeding regimens for either the endoge- 
nous or the metabolic feacal nitrogen agreed very closely 


3. The minimum protein requirement for maintenance of goats calculated from 
the endogenous N value was 0:65 lb./100 1b. body weight 

4, The formula for calculating the utilisable anata 
species was found to be P=0:89, W 0-734. 


5. ‘The above formula has also been found to be useful in predicting the 
endogenous urinary nitrogen of immature goats. ; 


requirement for the 
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57. Goat Nutrition—Part II: Digestible Protein Requirement of Goats for mainte- 
$ nance from Balance Studies. 


B. N. MAJUMDAR, Izatnagar, U.P. 


1. Crude protein requirement of goats for maintenance has been determined 
| by balance studies. ‘The requirement per kg. found by three different methods of 
i treatment of the balance data so collected is practically the same e.g. 2:63 gm. crude 


protein. 

| 2. From the crude protein requirement as established above the digestible 
Ys, crude protein requirement has been calculated, again by two different methods. 
Ast ‘The values were practically similar and is fixed at 1:12 lb. per 100 lb. live weight. 


This value obtained from nitrogen balance studies is undoubtedly very much higher 
4 than the value (0°65 1b./100 1b.) obtained previously from endogenous urinary 
iT nitrogen determination alone. 
a 3. Dry matter requirement of goats per 100 lb. live weight comes to about 
3 lb. This value, on recalculation on the basis of live weight raised to the power 
0:734, changes to be 26 lb. per 100 1b. : 


58. Goat Nutrition, Part III: Calcium and Prosphorus Requirements of Goats for 
maintenance. 


B. N. MAJUMDAR, Izatnagar, U.P. 


The calcium and phosphorus requirements of goats for maintenance have 
been determined from balance studies. The balance data obtained have been 
analysed by (a) the graphical method, (b) the statistical method and by the 
(c) percentage utilisation technique. All the results, which show close correlation, 
estimate the requirements to be 6:69 gm. calcium (or 937 gm. CaO) and 3:26 gm. 
phosphorus (or 7:47 gm. P,O,) per 100 lb. body weight. It appears that the goats 
need a little more of calcium than sheep of identical live weights. 


59. Influence of the Quality and Quantity of Fluoride Dressings to the Soil on the 
Concentration of Fluorine in Lathyrus Sativus and a Few Selected Cereals. 


B. N. MAJUMDAR, B. N. GUPTA and N. D. KEHAR, Izatnagar, U.P. 


kod Lathyrus sativus and the cereals, wheat, oat and barley were raised on identical 
g experimental plots manured with graded quantities of sodium and calcium fluorides. 
The seeds and grains, when harvested, were analysed for F, yielding results as 
follows :— 


1. In general, the amount of F in the soil has no influence on the F content 
of crops raised on it. g 

2. While the above is generally true of lathyrus sativus seeds as well, it 
differs from the 3 cereal grains studied in one important respect. Lathyrus sativus 
has the peculiar property of drawing more F from the soil manured with an 
insoluble fluoride, viz., CaF, and concentrate it in its seeds. The percentage 
increase in F concentration over the control was roughly 70. 

3. Lathyrus sativus grown in the same unmanured soil also had a slightly 
higher F content than that seen in the cereal grains raised simultaneously. 


4, The experiment was repeated with almost identical results, 
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PHARMACOLOGY 


60. Effect of Aq. Extract of Symplocos Racemosa (Beng. Lodh) on the Plain 
Muscle. 


R. N. ROY and N. N. DAS, Calcutta. 


Aq. extract of Symplocos Racemosa (Beng.—Lodh) in 1:1000 and 1 :100 dilution 
has no marked effect on both the intestine and uterus. 1 c.c. of 1:10 dilution pro- 
duces relaxation immediately then increases tonicity of muscle and amplitude of 
contraction of intestine and uterus. The denervated preparation of intestine and 
uterus was done by keeping in cold at 4°C for 24 hours; produces the same effect as 
with fresh preparation. It suggests that the aq. extract has direct effect on the 
plain muscle, Both intestine and uterus can be revived to normal after washing 
with ringer showing the effect is transitory. 


61, Effect of Selenium Dioxide on Plain Muscle. 


R. N. ROY and S. R. MAITRA, Calcutta, 


Selenium dioxide in 0-5 mg. dose in 50 c.c. Dale’s bath shows no marked effect 
on both the intestine and uterus. 1 mg. shows slight inhibitory effect but 2 mg. 
markedly inhibits the intestinal and uterine movement with relaxation. It regains 
to normal after washing with mammalian ringer. The same effect was noticed with 
uterine and intestinal muscle when they were denervated by keeping them in a 
refrigerator for more than 24 hours before the experiment, 


62. Sensitization to potassium by Potassium Dichromate, 


AJIT MAITI and AMAL, ROY, Calcutta. 


Various substances, unrelated to the actions on the muscles, have been identified 
to have a potentiating effect to potassium on the contractions of striated muscles. 
The action of potassium dichromate on the response of the striated muscles to 
potassium has been studied by means of toad’s standard rectus abdominis pre- 
paration. The direct action of potassium dichromate on the response of striated 
muscles has been studied and it is found that potassium dichromate induced the 
Shortening of the muscles when directly added to the bath. Potassium dichromate 
in the concentration of { :2000 increased the response of the action of potassium 
chloride u :1000) to the striated muscles and this increase is probably due to the 
sensitization of potassium ion of the muscle, as moderate changes in the potas- 
sium content of the Ringer’s solution bathing the muscle is directly influenced by 
the previous treatment with potassium dichromate. 
atin (essed Dy poseia ion eng SETS of the muscle by direct sine 
ee poe ao 2 mesg y the addition of potassium dichromate 
app o the action of the potassium component of the muscle which 
is influenced by potassium dichromate, though the exact mechanism is not clear. 


63. Quinidine-like action of chlo azine On veratrine. nd auricular 
rpromazi 1 -response a i 
arrhythmias, ; 3 : : i 


R. B. ARORA, V. N. SHARMA and B. R. MADAN, Jaipur. 


In MEST publications from this laboratory it was shown that substances which 
meer: antiveratrinic Property also exhibit antiarrhythmic activity. Since chlor- 
promazine is an antifibrillatory drug, it was of int aat A ice y 

oe 5 ẹrest tọ s ex ts auti- 
yeratrinic action, © see if it also exhibits 4 
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In its action on veratrine response, the drug showed a similarity of action to 
ch cinchona alkaloids, quinine and quinidine, in that, it was possible not only to 
abolish the fully developed veratrine response but also to prevent it by pretreatment 
of the muscle with appropriate concentration of the drug. The antagonistic action 
of quinine to veratrine response has led to its use in certain forms of human 
myotonia. ‘Therefore chlorpromazine, which is stronger in its antiveratrinic action 


than quinine and quinidine, does seem to be a drug of possible therapeutic useful- 
ness in myotonia. 


Chlorpromazine was also shown to be fully equivalent to quinidine in ex- 
perimental auricular flutter and acetyl-choline-induced auriculat fibrillation. But, 
unlike quinidine, it failed to bring about the arbitrary ‘end point’ in aconitine- 

Á induced auricular fibrillation. 


These findings shed more light on the parallelism that seems to exist between 
antiarrhythmic and antiveratrinic actions of the compounds, and it may be possible 
to find better substitutes for quinine in myotonia from among a large number 
1 of antiarrhythmic drugs. 


64. A study on the relationship between the chemical structure and antiveratrinic 
property of cinchona bases and synthetic cupreines. 


R. B. ARORA and P., C. DANDIYA, Jaipur. 


The work was undertaken to establish the relationship between the chemical 
structure and antiveratrinic property of cinchona alkaloids, synthetic cupreines and 
some of the related compounds. The compounds selected for this study were 
epiquine, epicinchonine, quinuclidine, quinicine, lepidine, ethylether cupreine and 
propyl ether cupreine; quinine and quinidine were used as standard for com- 
parison and the antiveratrinic action was determined on the sartorious muscle of 
frog suspended in twin chambers in bi-carbonate buffer solution. Supra maximal 
shocks (40 volts, duration 0:5 millisecond) were applied to the muscle in the bath 
fluid by a Grass Stimulator delivering square waves. In all experiments veratrine 
response was produced by veratridine 1 : 10,000,000. 


It was revealed that changes in the steric configuration do not have any effect 
on the antiveratrinic property of these compounds. The presence of the quinoline 
ring is responsible for the antiveratrinic activity and quinuclidine ring has no im- 
portance in the determination of this property. Botht the secondary alcoholic group 
and the vinyl group are important for the antiveratrinic property. Alkoxyl substitu- | 
tions at the 6’ carbon are the most significant, the activity increases with the in- 
crease in the size of the alkoxyl radical. 


i 65. The Antiveratrinic action of the chemical components of chloroquine and 
y some other chlorine substituted compounds. 


R. B. ARORA and P. C. DANDIYA, Jaipur. 


The antiveratrinic activity of some of the cinchona alkaloids, synthetic cupreines 
and antimalarial drugs has been found to run parallel to their cardiac activity. 
Chloroquine has been found to be a promising anti-arrhythmic compound and hence 
it was thought desirable to locate the chemical configuration responsible for its 
' antiveratrinic action and thus its anti-arrhythmic properties. The compounds selected 
y for this study were 4-Amino-quinoline, 7-Chloro-quinoline, Di-ethylamine, 4-Diethyl 

amino-methyl 1-butylamine, deoxy-cinchonine, deoxy-cinchonidine, 9 chloro-deoxy 
cinchonine, 9 chloro-deoxy cinchonidine. 


I—h5 
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The experiments were done on the sartorious muscle of frog suspended in 
twinchambers in bi-carbonate buffer solution. Supra-maximal shocks (40 volts, 
duration 0:5 millisecond) were applied to the muscle in the bath fluid by a Grass 
Stiraulator delivering square waves. Veratrine response was produced by Veratridine 
1 :10,000,000. ore 3 

It was revealed that 7-Chloroquinoline possesses maximum antiveratrinic activity 


` amongst chloroquine compounds and that chlorine substitution at 9’ carbon of the 


Ei 


F 


eann aah 
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cinchona compounds considerably enhances the antiveratrinic activity. 


66. Anticholinergic action of chloroquine and camoquine on smooth and cardiac 
muscle. 


R. B. ARORA and S. L. AGARWAL, Jaipur. 


Experiments were conducted on the isolafed intestinal, tracheal and cardiac 
muscle of the rabbit to study the anti-cholinergic activity of Chloroquine and Camo- 
quin. Both these drugs in concentrations ranging from 1 :200,000 to 1 :50,000 in- 
hibited spontaneous activity of the intestinal and cardiac muscles. On the tracheal 
chain, however, camoquin had a slow constricting action which was not shared by 
Chloroquine. 

Chloroquine and Camoquin in concentrations ranging from 1 :200,000 to 1 :50,000 
inhibited the responses to 1 :5,000,000, 1 :100,000,000; and 1 :1,000,000 and 1 :500,000 
of acetylcholine on intestinal, tracheal and cardiac muscle respectively. Thus it 
was found that Chloroquine and Camoquin in addition to antiveratrinic and anti- 
arrhythmic actions (Arora, 1955, Arora, Sharma and Madan, 1955 and Arora and 
Madan, 1956 (to be published) Ind. Jour. Med. Res.) also possess antiacetylcholine 
action like Quinidine. 

The concentrations in which these drugs under the present experimental con- 
dition exhibited parasympatholytic properties are much less than those achieved 
clinically, hence it is suggested that this anticholinergic property should be kept 


in mind during the therapeutic administration of these drugs particularly when 
intravenous route is adopted. 


67. Antagonistic Action of Aq. Extract of Symplocos Racemosa (Beng.—Ledh) and 
Adrenaline on Toad’s heart. 


R. N. ROY and N. N. DAS, Calcutta. 


After administration of 1 c.c. aq. extract in 1:10 dilution the heart showed 
slowness of beat, short amplitude and prolonged diastole. 
marked effect was noted by administration of 05 c.c. 


dilution. After administration of the same dose of adrenaline and during the active 
phase of its action, introduction of 1 c.c. of extract in 1: 10 dilution caused ihhibi- 


tion of action of adrenaline. Administration of adrenaline and aq. extract mixture, 
the predominance of action of aq. extract was noted 


In this condition no 
adrenaline in 1: 100,000 


68. Mechanism of Action of Selenium on Toad’s heart. 


R. N. ROY and S. R. MAITRA, Calcutta. 


Action of Selenium dioxide on toad’s heart was investigated. It has been shown 
that 0:05 mg. has no marked effect but 0-1 mg, 0:2 mg. slows the rate and decreases 
the amplitude of the heart which regains to normal as soon as it is washed with 


Ringer soln. 0-3 mg. completely stops the heart in diastole and continuous washing 
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for few minutes with Ringer is required to bring it to normal. Vagus stimulation 
does not change the nature of action of Selenium on heart. Action of Selenium 


still persists when it is applied after the perfusion of heart with atropine and 
Nicotine which paralyses the vagal endings. Conclusion has been drawn that in- 
hibitory action of Selenium is directly on the myocardium. 


69. Effect of liver extract on adrenaline induced fatty liver. 
(Mrs.) A. CHATTERJI, M. L. CHATTERJEE and H. F. HANSLER. 


It has been repeatedly shown that injection of adrenaline to normal rats produce 


fatty infiltration of the liver and also increase the weight of the adrenal glands. 
But adrenalectomised rats do not show this fatty infiltration. It has also been shown 
that fatty infiltration of the liver resulting from partial hepatectomy is inhibited 
by injections of liver extract. Fatty infiltration of the liver has been produced in 
normal young rats by subcutaneous administration of adrenaline over a prolonged 
period. Simultaneous administration of injection of liver extract inhibits this fatty 


infiltration. Probable role of adrenaline and liver extract in fat metabolism is 
discussed. 


70. Pharmacological action of Rauwolfia serpentina Benth on two isolated tissues, 


M. L. CHATTERJEE, Calcutta. 


There are divergent and even contra 
Rauwolfia Serpentina Benth. (R.S.) 
line (Adr.) on intact animals. 
mechanism of action of R. S. 


ry views about the effects of the alkaloids of 
on the action of acetylcholine (Ach) and Adrena- 
There is a difference of opinion also regarding the 
itself e.g., about its role on vagal mechanism and its 
action on intestinal activity. In order to find an explanation of and the true nature 
of action of R.S., and further to study the effect of the presence of R.S. on the 
action of Ach. and Adr., experiments were carried on isolated tissues—yi 
of heart, and duodenum of rabbits, since in the study for the above, 
for mechanism of action or antagonism which may exist between two 
tissues are more informative. 
The present investigation finds that the action of R.S. is not cholinergic, at 
least on the isolated auricles, and its effect on the action of Adr. on this tissue is 


to cause a slight potentiation of the amplitude with such a low concentrations 
5x10-* g 


Z., auricles 
including that 
drugs, isolated 


as 
/ml. and a depression, with higher concentrations like 5xX10-* g/ml. or 


more. The lower concentration like 5x10-°g/ml. does not appreciably modify the 


tate which, however, is reduced with higher concentrations. 
of Ach. 


Adr. 


The action of Adr. to relax the tone of an isolated piece of duodenum appears 
to be reduced to some degree by the presence of R.S., especially when the latter 
is present continuously and its concentration is gradually increased which by itself 
relaxes the tone of the muscles and alters the character of response of the tissue. 


Furthermore, the action 
is more effectively antagonised or reduced by R. S. compared to that of. 


71. Study on the mechanism of action of Penicillin on the retardation of meta- 


morphosis of tadpoles. 


A. K. MEDDA, G. C. BHATTACHARYA and P. N. NANDI, Calcutta. 


It has been reported that the metamorphosis of iadpoles (Rana tigrina) ireated 
with penicillin solution is delayed or retarded from two to four months or more 
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some tadpoles remain in the larval stage for about 
evelop into froglets within the usual time. These 
solution, metamorphosed within 


and even it has been noticed that 
one year; whereas the controls d 1 f 
arded tadpoles, after treatment with vitamin B,, 
about 10 days. ‘The present investigation has been undertaken wie the object of 
finding out the mechanism of action of penicillin on the retardation of metamor 
phosis of tadpoles by isolating the bacteria from the intestine and studying their 
ability to produce vitamin B, The bacteria mostly gram positive were isolated 
from the intestine of these animals by plate cultures using nutrient agar as the 
suitable medium, Of them the gram positive bacillus, gram variable bacillus and 
gram positive coccus (red colony) synthesized vitamin B,, in suitable medium. Those 
bacteria are penicillin susceptible. The bacteria isolated from penicillin treated 
tadpoles do not produce vitamin B,,. It is evident, therefore, that the meta- 
morphosis-retarding action of penicillin is indirect and due to its inhibitory action 
on the growth of these vitamin B,, producing bacteria in the intestine of these 
young animals, this vitamin becomes deficient in the system of these larvae. It 
seems for this deficiency the metamorphosis was delayed or retarded. 


ret 


72, Antihistaminics in the Treatment of Uraemia in Cholera. 
HEMENDRA NATH CHATTERJEE, Calcutta 


In a series of 105 cases of cholera during the 1954 epidemic with total suppres- 
sion of urine of more than 5 hours’ duration, the effect of three different antithista- 
minics (including controls) were tried to find out their action regarding the onset 
of urination and relief of uraemic symptoms. A control group was also studied. 
Of these only 55 cases gave positive stool culture in either or both of two conse- 
cutive examinations. Anthisan failed to start urination in 3 out of 11 culture 
positive cases tried (27:2%); Largactil failed in 2 out of 11 of these culture 
positive cases (181%) and Phenergan in 1 out of the 17 cases (5:9%). In the 
control group there was no urination in 4 cases out of 16 culture positive cases (25%). 


The average time for the starting of the urination after the last ‘injection 
were: Anthisan 12 hours ; Largactil 10 hours ; Phenergan 9 hours. In the control 
group the average time of urination was 24 hours after starting of the usual saline 
treatment in those cases where urinary function started. 


Anthisan alone (without Vitamin C) showed no special advantage over the 
control cases so far as the number of the cured were concerned, although the 
average time for the onset of urination was somewhat shorter. Largactil was found 
to have a special drawback in cholera cases as it induced a dangerous depression 


of blood pressure. Consequently the observations were not continued beyond 20 
cases with each of the latter two drugs. 


Phenergan seemed to be of definite help both regarding mortality rate and the 
earlier onset of urination. No untoward reactions were observed in ‘the 17 culture 
positive cases. There was a failure of urination in one case out of 17 cases and 2 
combined treatment with intravenous Vitamin C and Phenergan intramuscularly in 
the back is suggested following writer’s previous work (1952) 


This suggestion has been actually worked out in the epidemic of 1955. 


Following the above combined method of administering Phenergan intramuscu- 
larly in the kidney region and Vitamin C intravenously. ‘There has not been 4 
single case of uraemia with suppression of urine amongst a group of 227 cases of 
clinical cholera in 1955 during the months of April and May in the writer’s ward. 
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73. The effect produced by the green leaves of Ficus bengalensis on the isolated 
intestines. 


A. CHATTERJEE, S. B. CHOWDHURY and D. P. SADHU, Calcutta. 


During the course of studies on the pharmacology of indigenous plants, the 
effects produced by the green leaves of Ficus bengalensis on the isolated intestines 
were studied in our laboratory. It is often a common practice amongst the villa- 
gers to feed their animals with the green leaves of Ficus bengalensis and Bambusa 
tulda in cases of certain intestinal disorders. Under the present studies, the effect 
produced by the leaves of the former plant has only been studied. 

| he leaves were cut to pieces, minced in an electric mincer and the effect 
7 of the crude juice was studied on isolated intestines of Rats in a Dale’s Isolated 
Organ Apparatus. With varying doses from 1 ml. to 6 ml. no effect of any pharma- 
cological significance were observed. 


74. The effect produced by the green leaves of Bambusa tulda on the isolated 
intestines. 


A. CHATTERJEE, S. B. CHOWDHURY and D. P. SADHU, Calcutta. 


During the course of studies on the pharmacology of indigenous plants, the 
effect produced by the green leaves of Bambusa tulda on the isolated intestines 
of goats and rats were studied. 

Leaves of Bambusa tulda were cut to pieces and minced in an electric mincer. 
‘The juice was then strained through muslin. ‘The effect produced by the crude 
juice on isolated intestines was studied in a Dale’s Isolated Organ Apparatus. A 
dose of 0-5 ml. (in 120 ml. of Ringer’s sol) marked stimulation of the movements. 
The pharmacological significance of the drug has been discussed in this paper. 


75. The effect produced by the crude juice of Picus bengalensis on the uterus of 
virgin rats. 


st er aa aaa a a arcana acct aaa 


A. CHATTERJEE, S. B. CHOWDHURY and D. P. SADHU, Calcutta. 


During the course of studies on the pharmacology of indigenous plants, the | 
effects produced by the crude juice of the green leaves of Ficus bengalensis were 
studied on the uterine movements of virgin rats. It is a common practice amongst 
the villagers to administer green leaves of the plant in certain uterine disorders. 

| ‘The object of this present study was to evaluate the efficiency and pharmacological 

l significance of the treatment. 
by Leaves of Ficus bengalensis were cut to pieces and minced in an electric | 
f mincer. ‘The effect of the juice was studied on the uterine horns of virgin rats 

| 


in a Dale’s Isolated Organ Apparatus. A dose of 4:0 ml. (in 120 ml. of Ringer’s 
solution) inhibited the movements, but the time required to produce the effect was 
quite long. ‘The pharmacological significance of the drug has been discussed. 


Chemical and Biological methods. 


B. N. CHOWDHURI, S. C. BHUTTACHARYA and M. D. CHAKRAVARTI, 


| 

t 

| 76. Lack of Agreement in the Results of Assay of Lanatoside Preparations by the 
| Calcutta. 


Chemical method of assay of lanatoside preparations (lanatoside Œ and lanato- 
side A, B and ©) fails to indicate true biological potency as determined by the 
biological methods. While there is agreement in the two results in case of samples 
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freshly prepared having full biological activity, fall of biological. potency due to 
some reasons or other is not detected by the chemical method. It appears that 
the chemical methods at present in use for the assay of digitalis glycosides lack 
in specificity, since slight changes in composition etc. of these preparations altering 
their biological activity are not detected by these methods. 


MISCELLANEOUS 


77. Rate of Oxygen Consumption in Paramphistomum explanatum and Gastro. 
thylax crumenifer. 


M. M. GOIL, Bareilly. 


The rate of oxygen consumption of these two endoparasites Paramphistomum 
explanatum and Gastrothylax crumenifer collected respectively from bile ducts 
and rumen of common Indian water buffaloes was measured by Warburg Apparatus. 
It was found that the rate of Oxygen Consumption (Q02) in Paramphistomum sp. 
ranged from—0-842 to 1:34 microlitres per milligram dry weight per hour whereas 
in Gastrothylax it ranged from —0-393 to—0:331. The investigations on the respira- 
tory metabolism in helminths by Lazarus (1950) show that the pattern of respira- 
tory metabolism may vary even among morphologically related forms. He had 
studied the rate in P. Cervi and found a low Q02, i.e., —0-03 in this species. The 
higher values for Q02 observed in P. explanatum in the present investigations 
might have been due to the fact that these helminths were collected from the 
bile ducts whereas P. Cervi was collected by Lazarus from the reticulum. Further, 
it is seen that Gastrothylax inhabiting the rumen, where bacterial fermentation is 
active has less Q02 than P. explanatwm which inhabits liver and bile ducts where 
bacterial fermentation is almost negligible. 


78. A Preliminary Study of the Co-relation of Nuclear Ratio of Cancer cells in 
Culture and Biopsy. 


JYOTIRMOY CHATTERJEE and REBATI DUTT CHAUDHURI, Calcutta. 


Material was collected from Cancer cervix cases (3rd stage) by a punch forceps 
and one part of it was used for tissue culture and the other part was fixed, sectioned 
and stained in the usual way. The culture was done on Maximow’s depression 
slide using (1) patients’ serum, (2) patients’ plasma (3) chick embryos extract 
containing 50% Tyrode solution as medium. 

3 to 5 day old culture was smeared and stained with Haematoxylin Eosin. The 
cells from these stained preparations were drawn by camera lucida and were com- 
pared with similarly drawn cells from the sectioned and stained biopsy material. 

As will be expected the tissue culture cells being free floating in a semifluid 
medium will have a digerent cell size and unclear size. But contrary to the expec 
tation we find that the cell size, unclear size and unclear cytoplasmic ratio of these 
two types of preparation have a high co-relation, i 


79. Histopathological Study in Experimental Nephrosis. 


SAILEN MOOKERJEA, Nagpur. 


Antisera against rat kidneys were prepared by injecting suspensions of per- 
fused rat kidneys into rabbits according to the method of Heymann. 


Nephrotoxic sera obtained from rabbits were intravenously injected into rats, 


thereby causing dramatic development of nephrosis as indicated by excessive albu- 
minuria and increase in cholesterol values. 
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Blood and kidney cholesterol showed a great rise. 
histological preparations revealed the characteristic hydro 
x in tubules of the kidney. Many of the glomeruli also s 
tended capsular spaces and swelling of capillary walls, 


Microphotographs of the | 
pic degenerative changes ' 
howed degeneration, dis- 


80. Enzymatic Dissection of Skin. 


i 
BAL KRISHNA and M. SREENIVASAYA, Lucknow. | 


In connection with our work on enzyme systems associated with the Skin, we 
have made a study of the distribution and nature of the proteins of the skin. 
#1 Black and white samples of skin were obtained from the ear lobes of a guinea pig 
which had both types of patches. 10 to 15 p thick sections of the tissue were 
obtained both by the method of freeze drying and paraffin embedding. 
The sections Were then examined by the method of what is generally known 
, as enzymatic dissection. By the use of integrally pure enzymes, it has been found 
possible to hydrolyse out that tissue component—glycogen or protein—for which 
the enzyme is specific. Pepsin, papain and trypsin have been separately employed 
and the degree of hydrolysis as also the site of action, have been determined by 
staining the sections before and after hydrolysis with ninhydrin and Millon reagent. 
Among the significant differences are (1) the intercellular amorphous proteins 
present in the epidermis are hydrolysed away leaving the fibrillar structure relatively 
in tact. (2) The corresponding proteins of the black skin appear to be relatively 
more resistant to the action of the enzymes, (3) Support to this finding is lent by 
the results of a chromatographic study of the enzymatic digests of white and 
black skins. Greater quantities of amina acids are found in the white skin digest. 
(4) The melanin granues present in the black skin are unaffected by any of 
the enzymes employed. 


81. Folic Acid Dehydrogenase in Blood. 


BEATRIZ M. BRAGANCA and U. W. KENKARE, Parel, Bombay. 


Blood and some other tissues have been found to contain an enzyme which 
actively degrades Folic Acid at the junction between the Pteridite moiety and 
P-Aminobenzoic acid portion of the molecule. The enzyme has been found to be 
soluble and active at low Ph conditions. Evidence is presented to show that the 
Products of reaction are Pteridine—6 aldehyde and p-Aminobenzoic acid derivatives 
of Folic acid. Studies relating to the properties and specificity of the system 
indicate that the cleavage of Folic acid by this enzyme system inyolyes an enzymic 
dehydrogenation followed by ‘spontaneous hydrolysis of the intermediate imino 
Compound formed. The possible role of this enzyme system in intermediary meta- 
holism of Folic acid in animal tissues with special reference to growth processes 
will be discussed. 


l 
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Abstracts 


1. Learning and Retention of an Isolated Number on the Background of Meaning. 
ful Material. 


i 


V. K. KOTHURKAR, Poona. v 


The aim of the present study is to see how the similarity and dissimilarity * 
relations operate within meaningful material, using some Bartlett’s methods of 
realistic memory experiments. The experiment was undertaken to see if the advant- 
age of the isolated element persists even if it is embedded in meaningful material, 

From the data we see that there is still some advantage, though not quite so 
large as in the case of discrete, non-sense material, for the isolated item over the 
cumulated items even of a meaningful character. Why this fall in advantage of 
the dissimilar isolated element? Some explanations are discussed and the following 
is proposed as the most plausible. The dissimilar is the discriminable and hence 
its advantage in learning. The gap of difference is wider in the Rostorff type of 
material than in the Bartlettian substance passages and hence smaller difference in 
recall scores. 

By way of a provisional conclusion of this experiment, I believe, it may be 
said that an isolated number does not possess that degree of advantage on the 
meaningful background which it has in the rote serial learning of a list of non- 
sense syllables. 


2. The Effect of Diversification of Serial Materials on the Bow-shaped error— 
Function. 


V. K. KOTHURKAR, Poona. 


The aim of the present experiment was to see how specified systematic diversi- 
fication of the types of materials in a serial list affect the shape “of the positional | 
error-function. The experiment was designed with four {0-item lists of different | 
degrees of diversity. ‘aa 

List A—presumably the most homogeneous—contained 10 nonsense syllables, all ` 
written in black capital letters. List B contained 5 nonsense syllables in red ink ø 
an 5 in black ink, all with capital letters. There was only one principle of intraserialy , 
differentiation viz. colour. List C was constructed with five different types of mate- 
rials and in list D each item was intended to be different from every other item. | 

The four lists were presented individually to each subject on four consecutive 
days, on a memory drum with the two-seconds procedure. Serial anticipation 
method was used and the criterion of mastery was one correct recitation in perfect 
order. The results given are averages of 20 subjects. 

If a single nonsense syllable of a series is written in red ink. errors are reduced | 
at that locus. If however, the proportion of black and red syllables is equal, 35 

in series B of this experiment, the advantage does not appear to be there. The 
usual how-shape does not appear to be depressed at any of these (red) points. In 
series C there is a considerable reduction in the average number of trials, List D 


giL 
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y warped by reduced errors at and 

It is suggested that any arrangement 
vel curve than the usual error-function. 
uch depressed though not to the extent 


of the C type of items would yield a more le 
Under D conditions also the €rror-curve is m 
of C series. 

Tentative conclusions :—Equal red-black diversification does not change the 
shape of the error-curve nor does it depress it generally. Greater diversification 
changes the shape and depresses the curve upto a point reached in series C, within 
the limits of this experiment, beyond which the error-score seems to rise “gts, 


3. Is ‘Illusion’ illusion? 
NIROD MUKHERJI, Gauhati. 


‘This experiment forms a component part of an investigation planned to examine 
the possibilities of constructing a theory of perception including illusions, ‘The 
reason for giving priority to the latter is that these constitute the main hinderance 
against the constructing of a composite hypothesis to explain perception, 

In the present series of experiments Muller-Lyer figures were used. ‘The figure 
with its obliques directed inwards (P) was used as the standard against which was 
to be equalized the figure with its obliques directed outwards (Q). Colour of the 
stimulus was uniformly black; so was the central line of the variable, but its obliques 
bore different hue for three sets of experiments. In the first set (a) the obliques 
were of dark colour, in the next set (b) green, and in (c) red. The problem was to 
see whether the difference in the colour of the obliques made any substantial diffe- 
rence in the magnitude of error. 

Records of twenty subjects of homogenous character were treated for F-test. A 
significant difference was obtained. 

Theoretical discussion to explain the difference follows. 


4. An investigation into the Time Perception and Reaction Times, 
R. G. CHATTERJEE, Calcutta, 


The paper reports the results of temporal intervals and reaction times of ten 
subjects. Four standard times of 2-0, 1:0, 1:5 and 0:5 seconds were presented, and 
the motor, sensory, discriminative and choice reaction times were recorded. In the 
interval experiment the mean estimations found were 1:77, 0:98, 1:37 and 0-58 seconds. 
The mean figures for the different reaction times were: motor 185, sensorial 288, 
discriminative 370, and choice 423. Each subject in the RT experiment were given 
50 to 100 trials. ‘The coefficient of correlation between CE and RT shows significant 
trends. ‘The CE at 2:0 and SRT give a coefficient of —-68 while CE at 15 and SRT 
show a still higher value,—-72. The values of r are high in standard Sie 0:5 viz., 
—71,+-50 and +-65. Very little relationship appears to exist between CE’s and dis- 
Criminative reaction time. The coefficients have been negative in CE at 1-5 and all 
the four types of reaction times. 


5. The Estimations of Intervals in Qualitatively Different Stimulus, 
R. G. CHATTERJEE, Calcutta. 


Three subjects were given three standard times of 1:5, 1:0 and 05 seconds for 
100 times each. In one presentation the intervals were bound by two mild pressures 
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—the pressures being put on a point on the left forearm of the subject. In another, 
the intervals were bound by two lights of mild intensity, while in a third, the mode 
of presentation of the intervals was done by two clicks (sound). The mean of 109 
trials of each subject at each standard time was calculated. The group mean shows 
the figures at 1:5 interval as 1:087, 1:19 and 1:241 for pressure, light and sownd 
respectively, at 1:0 interval, -942 (pressure), -953 (light) and ‘913 (sound) and at -05 
time, -548 (pressure), ‘558 (light) and -579 (sound). The longer intervals of 1-5 and 
1-0 have been underestimated while the small interval of 0:5 has been overestimated 
by all the subjects irrespective of mode of presentation, 


6. Role of Affectivity in Perceptual Judgment. 


DURGANAND SINHA and NIKHILESH KUMAR SINHA, Patna. 


+ 


An experiment was designed to study how far liking or disliking an object 
influenced its perception. After a preliminary test on 60 students, and using the 
X?-method, 15 photographs of unknown faces were selected from a lot of 60. These 
were found to possess roughly equal chance of eliciting like- or dslike-judgments, 


Fifty college students were asked to indicate their likes and dislikes for each 

photograph. Later on they were requested to assess height, weight, and certain 

psychological characteristics (e.g. honesty, generosity and intelligence) of the 
individuals in each one of the photographs. 


ee 


Comparing the assessments of these qualities it was found that liking a photo- 
graph significantly affected the judgment of height and the three psychological 
traits. Height of individuals in a photograph when liked was consistently estimated 
more than when it was disliked. Similar tendency was not, however, seen with 
tegard to judgment of weight. There was, on the other hand, very marked 
difference with regard to the judgment of three psychological qualities. Most of 
the differences were found significant by t-test. It is concluded that liking or 
disliking an object greatly infiuences the attribution of physical and psychological 


qualities to that object. The accentuation is greater in case of qualities which are 
socially valued. r 


7. A Study of Individual Differences in Monotony Susceptibility. 


ZAFAR AHMAD SIDDIQI and JAMIL, QADRI, Aligarh. 


Subjectively speaking monoton 
panying a repetitive task 
S in the rate of work. 


i The present study was made with a vie 
in monotony susceptibility. 


orony is the feeling of boredom and tension accom- 
; objectively it is manifested by an increased variability 


; w to finding out individual differences 

i 

Í A group test was devised for this 

i males and females o : 

f , Of 25 members each. ‘The analysis of the data, while throwing | 
i 


monotony and fatigue, in speed of- work i . i i 
The findings of the group test were 
apparatuses (Siddiqi’s Monotony Apparatr 


| | light on significant individual differences, < 


also checked and verified by the two 
| specially devised for the purpose. E eaa o 
; The significance of the study lies in 
| maladjustment in industry can be spared 
Susceptibility of individuals beforehand a 
F individuals in the selection for repetitive 


if we are able to determine monotony 


nd avoid highly monotony-susceptible 
jobs, À 4 


b 


the fact that much of inefficiency and j 
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8. Reminiscence of Geometrical Designs. 


T. P. LELE, L. J. BHATT and M. M. PATEL, Baroda. 


Generally, the standard retention curves indicate a rapid fall immediately after 
learning a particular task or activity, unless aud until the task has been over- 
learned or reviewed. Under certain conditions, however, the curve of retention 
shows a reversal ; the amount retained at first increases as a function of time and 
then decreases in the usual manner. Such a temporary improvement in the perfor- 
mance occuring without the benefit of practice is known as “Reminiscence.” 
| An experiment was conducted to study reminiscence of geometrical designs. | 

3, Twenty geometrical designs were selected for the experiment. The subjects were . 
Y7 school children from nine different schools of Baroda, studying in the IX Class. 
Í All the geometrical designs were exposed only once, each being presented for two 
k seconds. Two recall scores were taken : one immediately after learning and another 

after intervais of half an hour, one hour, two hours, three hours, four hours, one 
day, two days, three days, and four days. In no case children were given any 
idea that they would be re-tested after a definite interval. The age of the children 
and teachers’ estimates about their intellectual level were recorded. From the 
analysis of the results, the following conclusions are drawn: 


(1) Reminiscence is seen when the learning material is in the form of geo- 
metrical designs. 

(2) Reminiscence of geometrical designs is more apparent in the case of dull 
children than in the case of brighter ones. | 

(3) The older children show more reminiscence of geometrical designs than 
the younger ones. 

(4) Reminiscence is not evidenced when the interval is short. 


9. Multiple Choice, Microchronometer, and some other Psychological Apparatus. 


K. P. BHAGAT, Poona. 


In continuation of my paper entitled ‘Some Important Psychological Apparatus’ 
submitted last year, I wish to mention here some additional items manufactured 
locally. 

Modification of Yerkes’ Multiple Choice Apparatus : Instead of the keys lighted 
neons are presented to the subject and he presses a special toggle switch placed 
below each neon instead of pressing the key as in the old models. Works on 220 

fg volts A.C. or D.C. 
: Microchronometer: Measures time to 1/2000 or 1/5000 of a minute. Works on 
220 volts, A.C. 50 cycles. 

Electronic Voice Key: Slightly modified version of the one suggested by 
DeSilva and Jacobson. Works on 220 volts A.C. 


Electronic Time Clock: An interval of 1, 4%, %, %, and 1/5 second can be 
marked on a kymograph by means of this timer. Works on 220 volts, A.C. 


Electronic Memory Drum: Exposure time is controlled by a continuously- 
acting electronic timer. Works on 220 volts, A.C. A 

Electronic Tachistoscope: A Dodge tachistoscope as modified by Kupperian 
and Golin, but with card-holders and the observer’s hood as suggested by Merry- 
man and Allen, The exposure time to be controlled by an electronic ‘Single-Stroke 
Photographic ‘Timer’; working on 220 volts, A.C.; giving minimum exposure of 
20 milliseconds, 
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10. Development of a New Edge-marking Method for Psychological uses. 
SUSHIL, KUMAR, Calcutta. 


e scale we can use IBM machines, but for small scale 
testing analysis tabulation etc. are employed. As tabulation puts limitation (due 
to time and labour) on the sample which is taken for item analysis, the results 
are not very accurate. ‘hurstone’s edge marking method has been used exten- 
sively in U.S.A. The said method is explained in the paper with the improve- 
ments made at Indian Statistical Institute. Instead of his printed card the blank 
cards have been used with a board for marking them, which makes item analysis 


easier, quicker, and cheaper. 


For item analysis on larg 


11. Machine Scoring of Objective Tests. 
SIBABRATA CHATTERJEE, Calcutta. 


This paper describes a method for scoring tests, using IBM punch card equip- 
ment. Not only is the method a great saviour of time but it has also the great 
advantages in accurate scoring, tabulating and making necessary statistical calcula- 
tions. When such work is done with unerring precision by automaiic calculating 
machines the best of human efforts cannot match it either in speed or in accuracy. 
Various special advantages of machine scoring will be discussed. 


12. The Application of Factor-Analysis to Problems of Learning. 
BISHWA NATH MUKHERJEE, Patna. 


The first application of factor analysis to learning data was made by Perl 
(1934) to test Spearman’s TIwo-Factor theory. Subsequent investigations particu- 
larly by Woodrow, Husband etc. were undertaken with the same aim. Both 
Woodrow and Husband found in their number of studies that there exists no 
general learning ability. Gain in scores with successive practice was found to 
correlate highly with specific and group factors which were however not unique to 
learning. Moreover, they also found no evidence to identify ‘Intelligence’ with 
our ability to learn. = 

The most important thing found in Woodrow’s factor—analytic studies bow- 
ever concerns the change of the importance of different abilities with practice. 
Change in the factor patterns with successive practice shows that the factors 
influencing our learning are not static. This was confirmed in the animal domain 
by Wherry (1939). His researches suggest that a certain factor (which accounts for 
performance of a few trials when it is dominant) may be relatively unimportant 
in a latter part of the learning situation (when another factor is domaint). 

Inspite of its many flaws, Factor analysis can now test many such hypotheses. 
By means of factor analysis, we can not only separate the effects of various factors 
influencing learning and study their rise and wane but also determine whether 
there really occurs ‘insight’, how our motives play a Rene role, are there more 
than one kind of learning as Tolman now says and questions of these sorts which 
have a direct bearing on the nature of the learning process. TI*actor-analytic study 
of this type may overcome many of the difficulties that are usually met in the 
study of human learning by controlled experiments. Factors emerging from such 
a study are likely to contribute to a reformulation of a learning theory. 
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13. The Validity of a Medical College Selection Programme. 


Mrs. NAOMI CARMAN, Vellore, A. EDWIN HARPER, Jr., and 
S. P. SANGAL, Calcutta. 


he Christian Medical College at Vellore has had an extensive programme of 
selection tests, since 1946. They were originally set up by Dr. Frank Lake, and 
based on his experience with selections of officers in the British Army. At the 
first stage, over five hundred candidates appear in some twenty centers in India 
and neighbouring countries. Six objective tests of knowledge and ability are 
q administered, and one essay test. About eighty of the best candidates are then 
>| called to Velore, for two days of “situational tests”, physical examinations, and 
other assessment procedures. The fifty available seats in the College are filled 
with the best of these applicants. Validity studies have been proceeding for some 
r time, and have shown good results. For example, students selected by these tests 
| fail only half as many papers as those selected, prior to 1946, on the basis of 
Intermediate Division aud such traditional criteria. Uncorrected validity coefficients 
for individuai tests and procedures range from -2 to over :5; when corrected for 
restriction of range, the coefficients are considerably higher. (Full graphs and 
tables will either be projected from film, or otherwise reproduced to show to the 
| Session.) 
| 


14. Some Acpecis of the Problem of Validity study in Selection Programme, 


S. P. SANGAL, Calcutta. 


In most selection programme, the number of candidates available for validity 
study has been restricted by the selection procedure. ‘Thorndike and Gulliksen 
adapted Karl Pearson formula for psychometric problems. (See Thorndike ‘‘Per- 
sonnel Selection”, pp. 169-176). It seems that the method assumes a rigid selection 
that those above a certain score are accepted and others rejected. This paper 
attempts to show that the formulae are valid even if the selection is not so rigid, 
provided the procedure does not violate the following two assumptions :— 

(1) The regression line is the same for the two groups. 
(2) The variances of Y for a given X is the same for all Xs for the two 
groups. 

‘Tables and graphs are presented to facilitate the computation of the corrected 
correlations. 


p 15. Measuring Personality Patterns for Engineering and Medicine. 
S. P. GHOSH, Delhi 


| This paper presents an attempt of the author for measuring personality patterns 
from a common battery of tests and inventories for some vocations in general, and 
| for engineering and medicine in ‘specific’. The personality patterns in engineering 
and medicine have been analysed by the method of general observation. The 
battery of tests and inventories for measuring these patterns includes the following : 
(i) One test of general abstract intelligence (Terman and Merill form “M? 

Í 


for group administration). 
Gi) Two tests of concrete inteligence—Dr. 
group Kohs’ Block design addpted by CBEVG. ; 
(iii) Two special aptitude tests—a mechanical aptitude test (paper-pencil type) 
devised by CBEVG, and Crockett manual aptitude test. 


`a 


G. Bose’s group Passalong and 


AF 
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(iv) Two personality tests: Dr. G. Bose’s Personality Inventory, aa 
Bernreuter Personality Inventory adapted by Indian Statistical Institute, 
(v) Thurstone’s interest inventory adapted by CBEVG. 
(vi) Interview Blank. 
(vii) School marks. 
(viii) Medical report. 


The author recognises that the above procedure is only a screening one. Our 
guidance will be more perfect as more specific trade tests we will have. 


16. Intellectual Abilities of ‘Dublas’. 


Prof. T. K. N. MENON, Mr. T. P. LELE and Mr. J. A. BHAGATWALA, 
s Baroda. 


Dublas are natives of a part of Surat District in the Bombay State. This 
backward community is leading a Jife of serfs for many centuries. ‘They have no 
independent life. They work either in fields as labourers or in houses as servants 
or anywher their masters want them to work. The result of this is that their life 
is no better than that of animals. 

This investigation is carried out with a special object of finding out whether 
“Dublas” a backward community leading the life of serfs in Surat District is 
inherently intellectually inferior. 

The tests used in this investigation are the three performance tests (1) Koh’s 
Block Design Test, (2) Alexander’s Passalong Test and (3) Goddard Form Board 
Test. 

As a result of a large scale survey the following conclusions are drawn: 

(1) Those who are attending the schools score more than those who do not. 

(2) The mean I.Q. decreases as the chronological age increases. 

(3) The performance on Passalong Test is superior to the performance on 
Koh’s Block Design Test. 

(4) The mean scores of Dubla children who are attending the schools are 
nearly the same as the mean scores of children coming from other 


communities. , This shows that ‘Dublas’ are not inherently intellectually 
inferior. 


n a ndes of University students towards some Socio-cultural and Educational 
ssues. 


DR. R. RATH, Cuttack. 


In this investigation attempts were made to measure the attitudes of University 
students towards 12 socio-cultural and educational issues. Each questionnaire was 
arranged on a five point scale beginning from most favourable to most unfavourable 
views with an undecided middle. About 800 students were tested. The distri- 
bution arranged on a five-point scale showed a significant trend of attitudes because 
the Chi-squares for these distributions were highly significant, ‘There was a cleat 
evidence for well formed attitudes for ail the issnes studied here The scores were 
also graphically presented by means of histograms and a detailed sindy of shapes 
and social implications of such curves was attempted. 

The subjects were grouped separately under three occupational heads such as 
cultivation, business and services and three economic heads representing three 
distinct economic strata. In determining: this the occupation and economic status 
of their families were taken into consideration, Occupation of families do not seem 
to have any influence on the attitude of students in regard to 9 of these issues: 
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But when arranged according to family economic status distribution of scores for 
7 issues were randomly distributed, 


18. A psychological study of the social values of some aspects of human conduct 
on the basis of cpinions of the adult college students. 


ASOKE KUMAR BOSE and K. C. MUKHEĘRJI, Calcutta. 


In this work an attempt has been made to find out the average opinion of 

the adult college students both male and female about the various aspects of human 

A conduct. A questionnaire was prepared for the collection of opinions regarding 

sexual relation, murder and homicide, stealing, lying etc. A comparative study 

was made of the opinions given by the male and female students. It has been 

| observed that the females are more ego-centric and individualistic in their judgment 
i of values whereas the males are more social, altruistic and less ego-centric. 


19. A Study of the relation between Stereotypes and Social Distance. 
ANWAR ANSARI, Aligarh. 


| 

| 

The study which was carried out with the help of some postgraduate Hindu 
and Muslim students of the Department of Philosophy and Psychology, Muslim 
University, Aligarh, who collected the data from their respective communities, was 
mainly intended to verify the following hypothesis : 

Stereotyped or false perception of certain characteristics in the members of 
one communal group by those of another is functionally related to the social 
distance at which the former are held by the latter. 

The experiment on which the study is based was conducted in three parts in 
the following order : ` 

(i) Two sets of unfavourable standard streotypes associated respectively with 
Muslims and Hindus, together with certain innocent and favourable epithets in each 
set, were presented io subjects of varied socio-economic backgrounds in the two 
communal groups, and the subjects were asked to check from among the communal 
groups (Hindus, Sikhs, Christians, Muslims and Parsis), provided against each 
epithet, the one to which the epithet was most applicable; 

(ii) A modified form of Bogardus’ Social Distance Scale was given to the subjects 
to show on it the extent to which they would like to have intimate, or distant 
relations with the members of each of the afore-mentioned communal groups; 

(iii) Hindu and Muslim subjects were asked to write down briefly what they 

t thought and felt about each other. 

The results, particularly the positive and significant correlation between the 
€ frequency with which the standard streotypes are used and the degree of the social 
distance shown by the members of one communal group for those of the other, 
confirm the hypothesis. The results are further interpreted, wherever possible, in 
the light of the impressions given by the subjects regarding the members of the 
other group. 


20. Leadership Testing in Students. 
DURGANAND SINHA and SACHITA KUMAR SINHA, Patna. 


As a part of a larger project sponsored by the Government of Bihar to study 
the “reaction of students to the National Cadet Corps, and its influence on the 
development of character and personality”, a comparative study of leadership 
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qualities in cadets and non-cadets was made. A paper-and-pencil test of leadership 
of the inventory type was constructed. Ninety-four statements were framed per- 
taining to tactfulness, adventure, dominance, sociability, self-confidence, initiative 
and broadmindedness. These were regarded as essential ingredients of leadership 
as they were found to be frequently included in their characterization of leadership 
by persons eminent in military and professional fields, as also the psychologists, 
Tach one of these traits was specified, and working definitions prepared which were 
utilised at the time of getting assessment from judges and framing of tests. 

A panel of 30 judges consisting of 15 military officers and 15 university teachers 
assessed how far these statements measured leadership qualities. Items on which 
there was less than 95% agreement were eliminated, leaving 70 statements for the 
final test, ‘There were ten statements pertaining to each of the qualities listed 
earlier. On the basis of judges’ assessment the various alternative answers to each 
statement was assigned a diagnostic score. The test was given to sixty male cadets 
and sixty students belonging to the B.A. classes. They were also rated on the 
seyen qualities on a three-point scale by judges who intimately knew them. This 
was used as the criterion for finding out the validity of the test. 

The split-half reliability of the test was calculated, and the co-efficients varied 
from -74 to °85 for each one of the sub-tests, and was ‘80 for the whole test. The 
validity was assessed by co-relating the test-score with the assessment score. ‘These 
co-efficients ranged from -51 to 67 indicating that the test measured the qualities 
which it supposed to do. Phi-coefficients were calculated to study the inter- 
connections between each sub-test. These ranged from -51 to -83. The high value 
of co-efficients indicated that there was a common factor underlying the qualities 
measured by the sub-tests. 


21, An Experimental Project to reduce Inter-caste Tension in an Indian Village. 


; R. P. N. SINGH, Patna, 


The study was conducted under the UNESCO Tension Research Project at the 
Institute of Psychological Research and Service, Patna University centre, under the 
guidance of Dr. G. Murphy and Prof. H. P. Maiti. In the present study Inter- 
caste tension was sought to be reduced by Action Research programme keeping in 
view the significance of the phenomenon. After a careful survey of a number of 
villages, a village in the district of Patna was picked out to be the most suitable 
village for the study keeping in view the economic condition, population, location, 
social status etc. Two backward classes Hindu Sub-caste groups, viz., Kurmis and 
Gowalas were having conflict against each other. 

The study started with the Hypotheses that the village unit is divided into two 
poles without a barrier but with a strong antagonistic attitude towards each other. 
A third pole, unique in nature, unlike their stereotypes, was created in the form 
of a play school. It was expected that the third pole will redistribute the energies 
aggressive or otherwise and identification with their children and mutual contact 
of the adults (Williams—S.S.R.C.—57-1947) will tend to reduce tension. 

In order to judge the effects of the Action programme it was necessary tO 
measure their attitudes before and after the programme. As the group consisted 
of illiterates Open-end interview technique was used, in which the investigator was 
specially trained. After assessing the attitudes, the Action programme aN intro- 

duced. In the play school all the play materials were furnished by the investigator 
along with other incentives for attracting the children. Twenty such play sittings 
were held in course of five months. In the games played there, special care WaS 
taken to divide the children into two mixed groups. When the aunties of spectators 
grew larger, then a game of adults was also introduced, which ended with the 
slogans like ‘Kurmi Gowala Hk hain’, The post action attitude were measured and 
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it was found that the third pole does reall 
A otherwise and brought the adults of the two groups together for constructing a dam ; 
for common benefit of the villagers, It was also found that the cause of tension 


is not a group or a community but a few individuals, who alike hysterics, derive 
| pleasure in keeping the groups against each other. 


y redistribute the forces aggressive or 


22. On Item Difficulties of a Scholastic Achievement test. 


S. D. DUBEY, Kharagpur. | 


In this paper an attempt has been made to find a suitable difficulty index of 
question items of a scholastic test, keeping in view some typical problems arising 
| out of an analysis of a Public Examination Question Paper in Mathematics. Available 

methods provide for application only in cases where item responses are classified 
j to be belonging to failure or success group for which scores of respectively zero 
and unity are allotted. The formula obtained here is suitable not only for cases of 
responses aĝmitting intermediate scores between zero and maximum marks for 
a question-item but also for the above case of O (failure) and 1 (success) scores on the 
same. A somewhat different definition other than that cited in the literature is 
given and the justification for its adoption has been put forward. The expression 
for standard error has been obtained and utilised in cases of the items of the 
Question Paper referred to above. 


23. On the Determination of Weights for Different Branches of High School 
Mathematics, 


A. K. GAYEN, Kharagpur. 


In allotting weights to different subjects or branches of a subject included in 
the curriculum of a public examination, the authorities are generally guided by 
the needs of training in the subject in future vocations of the students. In case 
of weighting of different branches of Mathematics in School Final Standard, for 
instance, they might have taken into consideration the needs of those who would 
take to collegiate education in arts and sciences, as well as the needs of those 
who might not proceed further with college Mathematics courses. But there should 
be one more point for consideration in this regard, that is: whether the responses 
to question paper set under such allotments are leading to realisation of the 
objective of ranking of candidates. ‘The present study is an investigation into, 
(i) whether weights decided upon by the Examining authority are really at work, 

2 and (ii) whether the weighting system leads to a maximum discrimination among 
the candidates. Methods of obtaining optimum weights have been illustrated by 
some data on the scores on three branches of Compulsory Mathematics, namely 
Arithmetic, Algebra and Geometry, secured from the record of one year’s School 
Final Examination, West Bengal. 
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24. Predicting success in Multi-purpose Schools. 


F. S. CHOTHIA, Bombay. 


With a view to preparing instruments for the dual purpose of guiding pupils 
to select different courses at the end of the seventh standard and selecting pupils 
for these courses on the basis of their aptitudes the Vocational Guidance Bureau 
of the Govt. of Bombay conducted an experimental study in two technical high 
Schools and one multipurpose school. To the new entrants of the first year of these 
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tests was administered and the test scores were 
tion marks at the end of the year. The results 
ant for guidance and selection for 


schools a battery of Psychological 
then correlated with the examina 
suggest that the following aptitudes are import c t 
the three streams : for the academic stream—verbal intelligence; for the technical 


stream—non-verbal intelligence, spatial ability and numerical ability; for the com- 
mercial stream—verbal intelligence and numerical ability. 


25, An Achievement Test in Geometrical Reasoning (Hindi) . 


DEV RAJ VIJ, Aligarh. 


The test aims at testing the Reasoning Ability of the IX, X and XI class students 
in Geometry. There are 89 items in all which have been so constructed as not 
to omit any important portion out of the geometry syllabus prescribed for the 
Matriculation classes and also that such portion gets its due weightage. 

Only two types of objective forms i.e. Free Response aud Multiple Choice, have 
been used. Directions are given on the cover page of the test copy. ‘Try Out’ 
of the test has been made on a random samples of 312 IX class students (both sexes) 

/ drawn from all the high schools of Aligarh. Discriminative Index of each item has 
been obtained and only those items have been taken to be valid which have their 
Discriminative Index ranging between 0-15 and 0-7. Out of the 89 items, 17 have 
been rejected which are shown as crossed in the test copy of the rest have 
been re-arranged in increasing order of difficulty according to’ their Facility Value. 
Reliability has been calculated by the Split Half method and corrected by the 
Spearman Brown or Prophecy formula. It comes out to be -96. 

The present paper includes only this much work. The author has the following 
scheme for future work in this very connection :— 

1. Validation of items against samples of class X and NI. 

2. Calculation of the Grade Norms for three classes separately. 

3. Establishing validity of the test against traditional examinations in 
Geometry. 


26. Stimulus words as complex Indicators in Diagnostic free association. 


Dr. BIMALESWAR DE, Muzaffarpur. 


Jung has advanced a theory on the Association method (1910) regarding the 
value. of emotionally toned stimulus words in producing associative disturbances and 
as is well-known, he has incorporated this theory as the basis of his widely used 
Word Association Test. 

Recently this theory has been corroborated by Rapaport and his associates on 
quantitative grounds, in a study on WAT which is different from Jung’s in essential 
respects (1945). 

The present paper has attempted to examine the diagnostic validity of Jung’s 
= aed n O eae n scoring and quantitative techniques as used in the 

apaport study, but the WAT is used for this study is i : tially 
Jungian in nature. DES ag ae aa 


TrsT 


On the basis of previous works a new individually administered WAT is coii- 
structed on the pattern originally suggested by Jung, special attention being devoted 
to the selection of stimulus words and to the system of scoring adopted which 
included among other such diagnostic categories as were reported significant by 
previous investigators, 
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The present study is based on the response patterns of 50 normal adult males, 
the mean age of the group being 21-9 years. Š 


RESULTS 


Statistical treatment of the data gave the following results :— 


Emotional St. Words. Neutral St. Words. 


Mean oon 000 o 134-24 125-76 

S.D. 0 onc ooo 17-08 13-9 
ES P=-01 

‘Chi. Square test. X?: df=49; P=-6. 


Therefore, Null Hypothesis is not rejected. 


| 
27. The Concept of Anxiety. 
DURGANAND SINHA, Patna. 


The phenomenon of anxiety has been engaging the attention of modern psycho- 
logists for some time. Its importance has been realised in the field of abnormal 
behaviour and social behaviour. It has been used to explain many of the phenomena 
that we meet in the fields of Perception and Remembering, 

But anxiety is a very poorly defined and loosely used concept. It is a word of 
common usage endowed with rich variety of meanings. The writer feels that it is 
now high time that we had a rigorous definition of the concept without which it 
cannot have much value as an explanatory principle. 

Various usages of the concept prevalent in psychological literature have been 
examined, and it is found that it has, generally speaking, three varieties of meanings 
attached to it depending upon its manifestation: (1) Physiological and bodily 
(2) Psychological and (3) Social and Inter-personal. The author suggests his own 
characterization of the concept. 


-oeie a c 


28, Neurosis and Delinquency. 
Dr. N. N. CHATTERJI, Calcutta. 


Neurosis and delinquency are very often noticed in a same person. In some 

cases delinquent behaviour appears first and neurotic symptoms appear later on 

2 during the treatment. In other cases on the contrary neurosis is manifested first 

i and delinquent behaviour appears later on. In this paper I want to discuss the 

i psychoanalytical materials obtained from two obsessional neurotic : cases who 

j developed delinquency, during the treatment aud to find out the unconscious motives 

| behind it. In the first case obsessional ideas were prominent where as in the second 
| 
$ 


nD e T OATES 


one the compulsive symptoms. During analysis it was detected that in both the 
cases there was fixation in the anal sadistic phase of the libido development 
and both of them expressed a sense of oral frustration also. Because of this 
fixation they could not adjust their oedipus complex and they showed a flight to 
homosexuality. Their feminine desire became associated with anal sadistic desires 
and they showed a tendency to take excreta from men through homosexual acts. The 
unconscious desire of taking excreta such as faeces is manifested in the consciousness 
in the form of a desire to take money from men. In their unconscious a phantasy 
was detected that their mother did not give them milk but it was given to the 
brother or father and they had kept it in their body as faeces and they wanted to 
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get it from them by cheating. By showing a feminine type of love they wanted to 
take away all the valuable excreta from them. This is cheating. This tendency 
was inhibited due to sense of guilt and when it was removed due to analysis this 


phantasy became translated in the conscious life in the from of stealing or cheating 


people of their money. 


29. A Critical Exposition of the Dream-theory of Sigmund Freud, 
Miss KRISHNA SEN, Delhi. 


While there is no doubt that Freud is the most important dream researcher of 
all ages and that his outlook is scientific and practical, it cannot be said that his 
theory of dreams is free from any defect. The paper gives the findings of the 
present writer after a close study of the Freudian literature on dreaim-analysis, 


30. A Psychological Study of Accidents in a Factory. 


Srr RAMANATH KUNDU, Calcutta. 
(Communicated through Mr. S. K. Bose, Calcutta University) 


The study under report sponsored by the Indian Council of Medical Research 
forms the closing part of the main enquiry of devising a suitable battery of tests 
for selecting industrial workers who are not accident-prone. The study was carried 

* ont in the factory of Dunlop Rubber Co. (India) Ltd. 


Ninety-six workers were examined. They were divided into three groups and 
were designed respectively as Group-I (O-accident), Group-II (1-accident), Group-III 
(multiple accidents). The correlation was worked out between the accident rates of 
the-workers and their level of performance in the different psychological tests com- 
posing the battery. The tested individuals were graded on the basis of their res- 
pective test scores in the five tests. 


31. Study of Reaction-time and Concrete Intelligence upon Accident Causation of 
some Industrial Workers. 


P 
a 
f DEBABRATA BANERJEE, Calcutta. 


12 industrial workers who had sustained accidents, ranging from 1 to 9 in number, 
during their period of service in a Calcutta factory were put to psychological testing. 
Their reaction-time and Concrete intelligence were measured by Vernier Chronoscope 
and Dearborn formboard respectively. The series of two test scores were statisti- 
cally correlated with the accident-rates. The correlation coefficients, firstly between 


; 
intelligence and accident-rate, and secondly, between reaction-time and accident-rate, 
: were found to be —-1] and —-54 respectively. 


FIO a tel SCENE LG GES Lv aoe 
B SEN z 


ee papes iero i concludes “Tt repeats the old story as told by the other 
eet poms likesFarmer, Chambers etc. that accidents are by no means 
confined to fools only. A genius or a giant may a 5, A ee 
S ( i dents 

as a dolt or a dwarf is. y much be a victim to acci 

i œ a À 

In vie, of the second correlation: co-efficient the present investigator goes 4° 
far jasto infer, but not with much confidence, “the greater the reaction-time of an 
individual the less his or her accident susceptibility, or, in other words, the more 


slow an individual thé less he or she bends to sustain accidents—which sounds quite 
contrary to the popular notions.” 
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32. Abilities and Temperament in the Job of Foremanship. 


S. N. ROY and S. C. DEY, Calcutta. 


The aim of the present investigation was to determine some of the basic 
Psychological qualities that contribute towards success in the vocation of “Fore- 
manship.” ‘he cases studied were all of successful people in the profession and 
belonged to various firms and factories viz., Jute, Cotton, Electrical, Chemical, light 
and heavy engineering etc. Standardised questionnaires devised specially for pur- 
poses of job analysis have been utilised in this investigation. The -results are 
expected. to be considerably useful for purposes of vocational selection and guidance. 


33. Projective Tests and Human Problems of Industry. 


K. G. K. PANIKKAR, Trivandrum. 


The organisation of industry as a group adventure definitely calls for a psycholo- 
gical study especially of the human problems, based on scientific principles, taking 
into due consideration factors like the needs, motives, feelings of pleasure and 
pain, self-satisfaction and frustration, goals and purposes of the worker. Projec- 
tive tests like the Word Association test, Rorschach tests, Thematic Appreception 
test may be used with great advantage in analysing the personality of the worker. 
Since these conventiona] methods are designed to suit a particular cultural pattern, 
they require revision and modification to suit the conditions of our country and 


thus to solve complex problems effectively by going into the very root of these 
problems, 


34, Measure of similarity in work curves. 


R. RATH, Cuttack. 


An attempt has been made in this investigation to verify the hypothesi that 
the work curves are based on elementary waves drawn from a “‘pool of general 
purposes waves”, emergence of any particular wave being determined by factors 
other than those of the task and subject. A particular subject in a particular task 
takes a handful of waves but ultimately when he produces a large number of 
curves he takes all the waves from the pool. If this is correct, his individual 
curves should widely vary whereas his strong curves having a large number of 
single curves should be similar in phase and trough and crest placings. This study 
takes into account 160 work curves from one individual and the grand total of these 
curves has been compared with another set of 160 curves derived in similar manner 
from another individual. It was proved statistically that weak curves containing 
5 single curves each varied widely whereas strong and very strong curves containing 
40 and 80 curves respectively did not vary so much. ‘his variation is still less in 
the case of two grand total curves which contain 160 single curves each from two 
individuals. ‘This investigation on the whole proved the ‘pool’ theory of work 
curves of Dr. Philpott. The larger the number of curves pooled together the 
greater is the measure of similarity. Ld 


35. Productivity and Industrial Engineering. 
J. D. PARIKH. Baroda. 


Scientific definition of the term ‘Productivity’ is given. The role of an Indus- 
trial Engineer is to work at the bridgehead where technological problems merge 
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into social questions. The fulfilment of this role leads to onimi productivity 
resulting in ever increasing scope of prosperity for the Society. _This contribution 
jg made by effecting “Methods Improvement’ prostrane in daily jobs. 

The paper presents (1) Tools and Techniques, namely ; Process Chart, Mane 
Machine Chart, Flow-Diagram, and Left Hand—Right Hand Chart including Prin- 
ciples of Motion Economy and (2) Systematic Approach for developing an ‘Improved’ 
Method’—used for effecting Methods Improvements Programmes. 

Various Case-Studies are given in the form of ‘Suspension Charts’ to illustrate 
the gains in, productivity that accrue by Methods Improvement Programmes. 

I£ this Productivity consciousness is developed in an Organisation—be it of 
any kind—there will be unending scope for progress and prosperity of all concerned 
leading to a constant upward tone in the economic health of the Nation, 


36, Personal Factors in Absenteeism. 
DURGANAND SINHA and UDAI PRATAP SINGH, Patna. 


An investigation was made to find out how far absence in industry was asso- 
ciated with neuroticism and other personal factors. A Neurotic Inventory consist- 
ing of 32 items in Hindi was prepared. Relationship of item-responses to the total 
test score was determined by using point-biserial method aud. thereby four items 
were rejected. The reliability of the inventory, using a parallel form, was found 
to be -80. fi 

One hundred and fifty workers were studied. - They belonged to a lantern 
factory situated in a small town in Western Bihar employing about three hundred 
workers. They were classified into three groups on the basis of their absence 
record, viz., high, average, and low absence groups. High absence group scored 
significantly higher on the inventory indicating high neurotic tendencies. 

Absence was also associated with age, salary, education, tenure of service, skill, 
marital status, nature of work and residence of workers. Those higher in age and 
salary, superior in education, longer in tenure had lower absent record. Skilled 
workers absented themselves more frequently than the unskilled, though no regular 
pattern was found. Married workers, and temporary workers tended to be absent 
more often than unmarried and permanent workers. Lastly, workers residing in 

villages away from the factory had a higher record of absence than those residing 
in the town itself. 

‘he investigation stresses the importance of various personal factors in industrial 


abstentecism and, on the whole, agrees with the findings of Russell Fraser, Culpin 
& May Smith, Bashford, Wyatt & others. 


37. Concerning the Validity of an Attitude Scale. 


H. C. GANGULI, Kharagpur. 


Validity of attitude scales are usually tested by correlating them with such 


measures as labour turnover, absenteeism etc. Regarding absenteeism, it has been 
asserted by some (e.g. Kerr) that this is not a uni-dimensional concept. Therefore 
if satisfaction scores are correlated with total absenteeism, ‘unexpected results’ 
may be reached. Further, it is said, specific aspects of absenteeism like un- 
excused absenteeism may give better results, ; 

A short scale of 12 items for measuring worker satisfaction was constructed 
according to the principles of summated ratings and standardised by the internal 
consistency method. It was applied to 380 workers. The morale scores were 
correlated with different aspects of absenteeism like short medical leave, absence 
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without pay etc. The only significant correlation with morale scores was given by 
total absenteeism, the value being —0-43. It is therefore concluded that for 
determining validity of morale scores, total absenteeism js perhaps the best 
criterion. However, as has been pointed out by Vernon, Murphy, etc., if the 


principle of internal consistency is adhered to, there is no absolute need to vali- 
date the scale by means of some external criterion. 


38. A Discussion of some Variables Affecting Attitude of Industrial Workers, 
H. C. GANGULI, Kharagpur. 


The influence of such variables like age of the employee, his length of service, 
income, income aspiration etc. on his attitude to the total employment situation 
have been determined. Subjects were 380 workers in a Calcutta mechanical engin- 
eering factory. ‘The significance of these influences has been statistically tested. 

Results show that province of birth of the employee, amount of his schooling, 
his annual pay increase and skill at work as rated by his superior do not bear 
any significant relation to his job satisfaction. 

On the other hand, morale shows cyclical changes with increasing age as well 
as length of service. Of the four considerations affecting satisfaction with income, 
viz., actual earning, method of payment, income expectation and wage differentials 
it was found that (i) earnings based on production have a more direct and positive 
influence on morale than total earning or earnings based on time and (ii) financial 
expectation has a strong adverse influence on morale. Only when income ceases 
to be an important cause of dissatisfaction, the craftsmen like carpenters, vicemen 
fitters etc. are more satisfied than machinists. Also membership of the union which 
was particularly anti-company in its outlook was associated in a circular causal 
fashion with poor worker morale. 

It is concluded that further research should be directed toward an understand- 
ing of the workers’ attitudes and changes in these in terms of the basic psychologi- 
cal needs of the individual, how these are affected by factors like age, nature of 
work etc. and in their own turn affect the satisfaction of the workers. 


39. Isolation of some Morale Dimensions by Factor Analysis. 
H. C. GANGULI, Kharagpur. 


Morale is a multi-dimensional concept. In India however it is mostly treated 
as a unitary concept and equivalent to the overall satisfaction of the employee 
with the job situation. 

A scale was constructed for measuring morale of industrial workers. It 
covered four areas of satisfaction—satisfaction with the nature of work, with wages 
etc., with supervision and with company policies and practices. The survey covered 
550 workers in an electrical engineering factory. With 23-of the most discriminating 
items in the scale a factor analysis was done by Thurstone’s Centroid method to 
test whether morale is multi-dimensional or not. 

The analysis brought out three primary morale factors. Factor C refers to the 
worker’s satisfaction with the total organisation and the benefits he derives from 
it in the form of wages etc. Factor Sp has reference to such items as the super- 
visor’s skill in handling his men, his helpfulness towards them etc., in short, it 
refers to the satisfaction derived from interpersonal relations with the supervisor. 
The third factor, factor So refers to the satisfaction with the supervisor's technical 
competence and efficiency in running the shop. Here such items as distribution 
of work-load, production planning, workers suggestions regarding improvement of 
tools and methods etc. are involved. : 
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n-union Employees in a Calcutta Electrical Engi- 


40. Attitudes of Union and No 
neering Factory. | 


H. C. GANGULI, Kharagpur. 


An attitude survey was made in a Calcutta engineering factory. It covered 
550 workers. Of these 55% were members of a very anti-company leftist trade 
union, 8% were members of an ‘inside? company supported union and the rest 
were unattached. For each worker scores on 3 factors were obtained—Factor C 
which refers to the worker’s satisfaction with wages etc. and with the total 
organization, factor So referring to satisfaction with technical aspects of super- 
vision and factor Sp referring to human relations aspects of supervision. 
A comparison of the different union groups give the following results. 4 


TABLE 1 


PERCENTAGE OF OUTSIDE, INSIDE AND Uor-UNION EMPLOYERS Ib DIFFERENT 
SATISFACTION GROUPS 


Most A Most 
Dissatisfied Dissatisfied Neutral Satisfied Satisfied | 


Technical Aspects of i 


Supervision Í 
Outside Union .. 6:0 35-6 45-7 12-1 0:6 | 
Non-Union wo OS) 10:3 48-0 35-3 59 
Inside Union .. 0:0 8-7 30-4 50:0 10:9 


Human relations aspect i 
of supervision | 


Outside Union oo BH!) 33-9 48:3 10:8 2:0 i 

Non-Union xo BW) 13-2 43-1 37-7 4-0 

Inside Union .. 0:0 6-5 34-8 47:8 10-9 | 

Satisfaction from wages etc. and l 

with the total organisation | 

Outside Union wo 32:6 49-0 13-4 0-3 | 
ig Non-Union so 20 15:2 43-1 34-8 4:9 |. 

Be Inside Union oo «=~ 65 30:4 43-5 17-4 | 

a TABLE 2 l 


BISERIAL, CORRELATION BETWEEN EMPLOYER SALISFACHON AND | 
‘OUTSIDE UNION—NON-UNION’ MEMBERSHIP 


With confidence in company etc. (factor C) ... — 0-410 + 0:049 
With technical aspects of supervision (factor So) ... —0-500+40-045 Í 
With personal aspects of supervision (factor Sp) ... —0-396 + 0:049 


It thus seems that a circular causal relation exists between poor morale and 
membership of the independent trade union. It is concluded that this is likely ' 


be the case in factories where there are independent trade unions in conflict with 
management, i 


41. The Structure and Functions of Mind. 


P. N. MATHUR, Delhi. 


Study of the nature of stimuli, the psychic processes of cognition, conatiom 
memory, and the morphological evolution running parallel to mental evolution sug- 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


| Digitized by Arya Samaj Foundation Chennai and eGangotri 3 


Section XII: Psychology and Educational Sciences 453 


gest that “mind” consists of partly undifferentiated and partly differentiated Í 
energy. | 


The well defined quants of energy manifest as waves having definite amplitudes, 
wavelengths, velocities and intrinsic energies. They exist in four states: (1) the 
unconscious containing congenital-potentials and highly damped experiences ; (2) the 

í sub-conscious consisting of damped and repressed potentials due to experiences and 
intra~psychic activity; (3) the pre-conscious consisting of recent experiences damped | 
from the conscious and remote experiences which have been re-informed from 
time to time, (4) the conscious consisting of the waves within a certain range of 
amplitude, called the cognito-amplitude, produced by the environmental stimuli or 
intra-psychic activity. f 
The functions of the mind are regulated by definite laws studied under four | 
heads: (1) The laws of Psychic-impressions; (2) the laws of Psychic-Distribution ; | 
(3) the laws of Psychic Assimilation and (4) the laws of Psychic-Manifestation. j 
Mind builds up the cells and tissues of the body from the environmental law- 
| materials, co-ordinates the voluntary as well as the involuntary activities, manu- 
factures psycho-genic diseases and cures pathological symptoms. 


| 42. Mental Orientation. 
| PREM NARAIN MATHUR, Delhi. 


Mental orientation is the process of intra-psychic activity, by which the poten- 
tials determining the behaviour of an individual are formed. 

The process commences in the intra-natal life during which the racial pro- 
pensities are formed according to the laws of Phylogeny and Ontogeny accomplishing 
the uniformities of the species and the diversity of the individuals. 

As the infant grows the personal experiences begin to differentiate psychic 
| units, patterns and spheres of influences, according to the laws of contiguity, asso- 
| ciations, inhibitions, re-inforcements etc. 

| The attachment of an experience, thought or phantasy with a particular pattern 
| determines the details of the manifestation of the corresponding activity. 

if Study of the life-history, thoughts, phantasies and dreams of a person reveals 
| the mode of orientation of the various aspects of the personality and their relation- 
| ship with the behaviour and individual aberrations. 

By a process of analysis followed by re-orientation the desired cure can be 
accomplished. So long as one does not understand the configuration of one’s own 
personality, one remains merely a constitutional monarch of the personality, but 
by understanding its components and orientation one can exercise better control 
over one’s own activities. : 


| 43. Human Activity. 


and acquired psychic units are capable of being 


The various congenita! 3 f 
y of a unit acquires the momentum sufficient to 


energised. When the kinetic energ, 
overcome the inertia of the motor-mechanism, 
are governed by: 


: PREM NARAIN MATHUR, Delhi. 
bodily activities are produced. They 
$ 
i 


ba 1. The law of anti-inertia, which states that the propensities can initiate 
Vv motor-activity of the body even without being acted upon by the outside forces. 
2. The law of goal-formation, which states that psychic unite when super- 


charged with energy form patterns for realisation. 


I—58 
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3. The law of sustained activity, which states that the propensities conti 
to provide energy for the activity necessary to attain the goal, even without E 
ne 


stimulus being continued. 
4, The law of achievement, which states that as long as the potential form i 


ing the goal is not completely exhausted the propensities continue to devel 
their kinetic energy. op 


The activities are classified as: 
Diffused movements which are not co-ordinated. 
Reflex actions, which are energized by the propensity of Self-preseryation 


Autonomic movements due to inter-psychic activity. 
Instinctive movements due to the stimulation of the congenital potentials 


Deliberate movements controlled by the conscious thoughts. 


aR ens 


Glandular secretions and the chemical composition of the organism also jy 


fluence the activities. 
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í 1. Bearing Capacity of Foundations by Actual Load Tests. 


K. P. SHUKLA and R. P. SRIVASTAVA, Roorkee. 


No reliable method exists by which bearing capacity of foundations can be 

assessed. A number of empirical formulae exists by which estimate of actual load 

| that a foundation could take exists, but it always appears safer to perform the 

| actual loading test. For this purpose a loading device has been designed, and 

| the area actually loaded is 1 square foot. The maximum permissible settlement 

l for buildings is 0:25 inch and the load on which this settlement could be achieved 
| has been taken as the safe bearing load. i 

| 


2. Unconfined compression test of soil with different size-ratio of the test specimen. 


S. P. BAIDYA, Maithon, 


Unconfined compression tests were performed with cylindrical specimen for large 
number of soils having proctor compaction.. The specimens had a fixed diameter 
of 1:45 inch and different heights. Compressive strengths were plotted against the 
corresponding size-ratio (height to diameter) for each soil. 

It is observed from the nature of the curve that compressive strength 
corresponding to the size-ratio around. 2, is higher than the same on both sides 
of it. Compressive strength increases steadily with the decrease of the size-ratio 
generally below 1:5. 

The nature of the curve is explained as follows. For size-ratio smaller than 
2 compressive strength of the test specimen increases due to the reaction produced 
| by the proximity of its two dead zones. Below 2 the. vertical strain and above 
j 2 the horizontal strain reach yield point each earlier than the other. Around 2 
| these two strains reach yield poiut simultaneously and the specimen satisfy Mohr’s 
\ criteria of shear failure according to which yield should occur when the difference 
between the two principal stresses is maximum. 


3. Changes in some of the physical properties of black cotton soil effected by 


ionic substitution. i 


Studies were made on the changes in some of the physical properties of black 
Cotton soil effected by progressive base saturation with sodium and calcium. With 
sodium saturation, both the liquid limit and the plastic limit of the soil increased, 
but on saturation with calcium, while the liquid limit was not very much affected, 
va the plastic limit at first increased and then remained constant. Consequently, 
f while sodium saturation increased the plasticity index of the soil, calcium reduced 

it. The hygroscopic moisture at all different humidities decreased in both cases. 


j 
| 
| 
| 
| 
| B. B. ROY, Poona. 
} 
| 
1 
$ 
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However, at low vapour pressure sodium saturated soil absorbed less wate 
the calcium saturated sample, but reverse was the case at higher vapour 
The heat of wetting of the soil decreased with increasing saturation wit 
but increased when saturated with calcium. 


than 
Pressure, 
h Sodium 


4. Movement of Moisture in Heavy Clays. 
K. P. SHUKLA and D. N. BHARGAVA, Roorkee. 


With a view to evolve an analytical method for the determination of moisture 
profiles at any time in field of heavy clay, laboratory and feld experiments were 
carried out. In the laboratory, soils of different mineralogical composition were 
examined under different boundary conditions and initial moisture distribution, f 
Moisture profiles at different time were determined experimentally. These were 
also calculatd mathematically. For latter purpose, the movement of moisture was 
supposed to take place predominantly as diffusion; hence according to equation : 

6c _ k ô?c 
öt- o öx? 


where c is the moisture constant expressed as fraction of dry matter, k the diffusion | 
constant and the unit weight of soil with the known boundary. condition, 
jnitial moisture distribution as Co=constant and k ando determined experi- 
mentally the solution was given by 


e | 

kN g Wiebe ey Wimp < 

Ct=Cm+3 (96 © E) t f (Co-Em) Siae | Sin- | 
o 


t Ct=moisture distribution at any time t and Cm that at x=0. Under the con- | 
ditions imposed on the experiments and with the clay content in soils that were 
examined varying from 50 to 60% the analytical results agreed with experimental i 
ones fairly closely. | 
ie The field experiments were carried out in a sugar-cane field where water table | 
; was at a depth of 15 ft. Moisture profiles were determined systematically for | 
$ number of days after giving an inch of initial irrigation. Some of profiles were | 
ee also calculated according to above hypothesis after determining diffusion constant | 
ygi in the following manner. 


A relation between moisture content x at 30” depth and number of days y was 
found out to be a sine curve given by 


=28. f «| Onx 27X } 
y=28-5+.0:7217 Sing - 1-25 Cos : f 
The first differential of y with res 
‘constant. 


Some of the moisture profiles that 
with the experimental ones, 


pect x for all values of x gave the diffusion 


were determined analytically agreed fairly 


5. Electro-Chemical Treatment of Clays, Part Iv. 


K. P. SHUKLA and ANIL, KUMAR, Roorkee. 


Experiments reported in the previous Communication 
Science Congress 1955 Page 
elucidating and identifying 


(Proceedings a 
96) were continued, Further work was concerned ae 
the formation of secondary unstable compounds during: 
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the process of electrification of soils. : The soil reactions, dehydration and acidime- , 
tric studies were continued as before. The ultimate aim of the study being 
i adopting the method of electro-chemical treatment to foundation problems, the con- 
solidation characteristics of clay samples obtained after every stage of ‘electric 
treatment were studied alongwith. 
The two soils each representing the montmoriollinite and kaoline group. of clay 
minerals were selected for study. As before, experiments were carried out with 
cent per cent hydrogen clays which were previously freed from organic matter 
and free salts. Each of these soils were subjected to 8 cycles of electric treat- 
ment and the analysis and tests mentioned above were carried out after each stage. 


The results confirm that monmoriollinite clay suffers pronounced decrease in 
{ Base exchange capacity, SiO,/A1,0, and SiO,/R,O, ratios than Kaolinite clay. The 
treated sample has almost a constant pH while the leached sample show a progres- | 
l sive increase in pH. 

There is a pronounced improvement in consolidation properties of the clays on 
treatment with electric current. The coefficient of compressibility decreases from 
0:27 to 0:13 ft." /ton at the end of 6th cycle while coefficient of consolidation increase 
from 2:10x10-* in.*/min. to 24 x10-° in.?/min. 


FUEL TECHNOLOGY 


6. Utilisation of Indian low-grade coal in Shell-type Boilers. 
S. N. PUSHILAL, Kharagpur. 


This paper deals with the problem of utilising the low grade Indian coals in 
shell-type boiler. In India the reserves of high grade coal are limited, and unless 
an efficient way of burning the low grade coal is found out, it is difficult to solve 
the fuel-problem. In the Shell-boilers, huge quantities of Indian coals are burnt 
annually, and much of this coal is wasted due to lack of care and knowledge for 
their efficient combustion. Much may be done to reduce this loss by maintaining 
proper conditions for combustion, proper fuel-size, air supply, moisture content etc. 

Research work done on similar lines in the British coal utilisation and Research 
Association (B.C.U.R.A.) and the fuel research station (F.R.S.) has been described. 
i The scope of Research work in India and the lines on which it can be carried 
out has also been suggested in this paper. 


7. Specific Surface of Coal Powder. 
B. C. DATTA and S. K. NANDI, Kharagpur. 


Specific surface of bituminous coal powder of different sizes—10, 30, 60, 100, 
150, 200 and 300 mesh B.S.I. was determined by permeability method. Such data 
are essential for calculating the efficiency of a coal pulverizer. About 4-9 gms coal | 
sample were kept in a permeability tube, alcohol percolated through the bed either i 
at atmospheric pressure or at a low vacuum of 4-8 cm, Hg and the rate of flow 
measured by collecting the liquid for 5-20 min. From the resistance offered to 
fluid flow by the particle bed, specific surface, S,, was calculated from Carman 


equation 


§,=14 where K=Permeability and B = Porosity, 
ecw Be xt 
Nz (1-B)? 
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Analytical data of the coal sample are :—Moisture—0-76, ash—24-85, volatile 
matter—24-54, fixed carbon—50:15%, sp. gr.—l46 and Hardgrove grindability 
index—73:37. 

For the following average particle sizes 1166, 375, 200, 128, 90 and 65 microns, 
the specific surface was found to be 100, 390, 786, 1840, 3700 and 8150 sq. cm. 
per gm. respectively, At least 4 runs were taken for each sample and the mean 
value taken as the final result. The results when plotted follow a smooth curye, 


8. Effects of Operating Variables on Ball Mill Crushing. 


B. C. DATTA and S. K. NANDI, Kharagpur. 


The effects of different operating variables on the efficiency of crushing of 
coal were studied in a steel ball mill, 8” dia. x83” length, filled with 100 steel 
balls 1” dia. and operated at 44 r.p.m. Cumulative per cent undersize, obtained 
by sieve analysis of the product ranging from 10 to 300 mesh, was plotted against 
reciprocal of size. Area of the curve, which was proportional to new surface 
created, was a measure of the efficiency of crushing. 

Effect of time of crushing :—With 500 gms coal feed, %-*/,,” size, areas 
obtained after crushing for 5, 10, 15, 30, 60, 180 and 360 minutes were 27:6, 36:5, 
40:5, 43:8, 46:9, 48.5 and 49.6 cm? respectively, which shows that crushing efficiency 
decreases with time. 

Effect of feed quantity :—With 100, 250, 500, 1000 and 2000 gms of coal feed, 
having the M/V ratio or ratio of vol. of material to void vol. of balls as 0.18, 
0.45, 0.9, 1:8 and 3:6; 1, area for the total quantity of feed were 61-7, 124, 220, 327 
and 264 cm? respectively, which shows that M/v ratio of 1:8 :1 gives the maximum 
efficiency. 


9. Briquetting of Weathered Coalfines: Part I. Influence of quality and quantity 
of tar on the briquette strengths. 


D. P. AGRAWAL, M. G. KRISHNA and S. HUSAIN ZAHEER, Hyderabad-Dn. 


With a view to utilise the high ash noncaking weathered coalfines an attempt 


We has been made to briquette them using a low temperature tar obtained from the 
ææ Lurgi Spuelgas Plant installed at tt 


ith lime-tar as binder. In the present 
and quantity of tar on the strength of 
und that lime treated tar gives stronger 
btained from the same tar. The results 
gh boiling tar-acids being primarily respon- 
of tar is the optimum proportion and briquettes 
5 parts and lime: 1:5 parts—all on dry basis— 
700 Ibs. per sq. inch. 


10. Briquetting of Weathered Coal Fines: Part III. 


D. P. AGRAWAL, M. G. KRISHNA and S. HUSAIN ZAHEER, Hyderabad-Dn. 


i In this part the influence of type and proportion of lime proportion of moisture 
in the final mixture and.the mode of application of indies on the strength of 
the briquettes prepared with weathered coalfines and the low temperature tat 
(LST-h) have been reported. The results indicate that briquettes with slaked lime 
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possess better mechanical strength and abont 20% moisture in coal, lime and tar 
mixture is optimum. It is also found that better briquettes are produced when 
the binder is first made outside with requisite quantity of lime, tar and water, 
then applied to coal, mixed at 70°C for half an hour and briquetted at 
4000 lbs/sq. inch. 


11. Studies on Kashmir Lignite. 


B. K. SAHA, A. K. KARMAKAR and S. K. NANDI, Kharagpur. 


Four samples of Kashmir Lignite from different beds were obtained. Proximate 
analysis of the air dried lignites gave moisture—7:8 to 133%, Volatile matter—27:6 
to 343%, Fixed Carbon—7:6 to 16:5% and ash—36:5 to 52:6%. Ultimate analysis 
on moisture and ash free basis gave carbon—58-4 to 65:8% and Hydrogen—2:6 
to 54%. 

Carbonization of 100 gms lignite in a Fischer Aluminium retort at 520°C gave 
yields of char—62:5 to 71:5 gms., tar—3-9 to 69 gms. and gas—6:6 to 8:5 litres. 
The char contained volatile matter—l2:3 to 12:4, Fixed carbon—9-2 to 27:2 and ash— 
60:5 to 784%. Gas burned with a low flame and analysis showed CO,—39:8 to 
48:4, CnHm—1:2 to 1:4, O,—3-0 to 39, CO—7:9 to 10:0, H,—13-7 to 14:3, CH,—8:2 to 
10:2, and N,—17-4 to 206%. Different fractions obtained by tar distillation were 
upto 200°C—15-1, 200 to 300°C—43-7, 300 to 360°C—25:3 and residue—15:9%. 

Different methods were tried to deash the lignite e.g.—autoclaving with water 
at 300°C and 150 atmospheres, froth flotation, acid treatment and reduction to 
different sizes, but none proved very successful, maximum deashing obtained was 
about 9%. ; 


12. Carbonization of South Arcot Lignite. 


i B. K. SAHA and A. K. KARMAKAR, Kharagpur. 


| Experiments were conducted on 2 samples of lignite obtained from South Arcot, 
j Madras and average results of the 2 air dried samples are given below. Proximate 
| analysis :—Moisture—14-1, Volatile matter—46:6, Fixed Carbon—35:6 and Ash— 
43%. Ultimate analysis on moisture and ash free basis :—C—68:5, H,—4:3, 
| S—1:3, N,—0-8 and 0,—25:2%. Gross calorific value—10-675 B.t.u./Ib. | 
Low temperature carbonization was done at 520°C in a Fischer retort both with 
| lignite as such and after briquetting. Very hard briquettes could be made by 
i application of hydraulic pressure only (about 400 atms.) without using any binder. 
ja The percentage yields were char—d2-7, total aqueous part—28:2, tar—7-4 and gas— 
4 118 litres at s.c. Proximate analysis of char :—Volatile matter—19-8, Fixed 
f Carbon—70:2 and Ash—10:0% ; Ultimate analysis on ash free basis :—C—83-8, H,— 


6-1, S—1.5, N,+0,—8:6, Gross C. V.—12,850 B.t.u./lb. Gas was combustible and 
| its composition was CO,—43:6, CuHm—21, 0,32, CO—15:5, H,—86, CH,—103, 
C,H,—1:7 and N,—16:0. : 

| 13. Studies on South Arcot Lignite, Part II. 

| M. R. BASU and H. N. DAS GUPTA, Dhanbad. 

y Dissolved salts from ordinary water are nowadays removed completely with 
4 the help of synthetic ion-exchange materials. These are mostly of organic origin, 


consisting of either sulphonated natural organic material like coal, coke, charcoal, 
lignite and wood shavings or synthetic organic resins containing active sulphonic 
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groups and derived frequently from phenol-formaldehyde, or polystyrene resins, 
The present communication embraces’ the results of an investigation made with a 
view to studying the base exchange capacity of South Arcot Lignite without 
taking recourse to suphonation process. Experimental results, so far obtained, go 


to show that the base exchange capacity of the raw lignite sample is of the order 
of 13 milliequivalents per 100 gm. If, however, the lignite powder is simply treated 
with dilute hydrochloric acid and then washed with water, this aue increases to 
20 m.e. per 100 gm., which is also the value for Ball clays. Cosmea does 
not help increase in the base exchange capacity of the lignite. i Blectrodialysis may 
help increased exchange capacity and work in this direction 1s In progress. 


FLUID MECHANICS 


14. Design and Performance of Ejector, 
D. K. GUHA and A. N. ROY, Kharagpur. 


The study of the jet action, in general, has assumed great technical importance 
in recent years. The principle of jet flow is largely exploited in ejectors in which 
the kinetic energy of one fluid is used to drive a second fluid. 

The present investigation was undertaken with a view to designing an efficient 
ejector in which the driving fluid is a compressed gas and the entrained fluid is 
a liquid or a slurry. 

Using the equation developed by R. A. Smith (Some Aspects of Fluid Flow, 
p. 229-41, Edward Arnold & Co., England, 1951) as the basis, several ejectors have 
been designed and their performance tested for ‘Air-Air’ system. Experiments 
were carried out with nozzles of different diameters and compressed air (25 to 
100 lbs. square inch.) as driving fluid, entrained fluid being atmospheric air. From 
a study of the following design factors : 

i. Nozzle efficiency in terms of suction pressure, 

2. Effect of dimensions, e.g.—length of the mixing zone, distance of the nozzle 
end and from the entrance to the diffuser throat, forms of diffuser, etc., 
the optimum nozzle diameter and the optimum distance of the nozzle end 
from the entrance of the diffuser throat which result in maximum suction to 
entrainment, have been determined. The data obtained will find application in 
the eee of an efficient ejector to be incorporated in a Fischer-Tropsch Slurry 
reactor. 


ELECTRICAL ENGINEERING 
15. Planning for the Future Rural Distribution. 


DR. M. DUTT and SRI R. N. GANGULY. 


Great emphasis has been placed both by the Central and State Governments 
for the industrial developmient of our country during the Second Five Year Plan 
period. To achieve rural economy, development of cottage and medium size 
industries over a large scattered area is called for. Power is an essential pre 
requisite for initiating such schemes. The question of reducing capital costs for 
distribution is one of the most pressing needs and to accomplish this, engineers 
must have to devise means by which it may be cut down to pee eee In this 
article details have been laid down how by proper planning and standardisation 
of the following items, cost of rural distribution can be reduced to bare minimum. 


(a) Conductor—Use of A.C.S.R. is advocated in cases where load requirement 
entails the use of conductor over -05 sq. in. copper equivalent. 
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aluminium conductor should be used for all 
sections. Galvanised steel wire 
possibility of having branch line. 

(b) Poles—90 lbs. Rails ior 33 K.V. and 60 lbs. rails for light construction 
upto 11 K.V. and wooden poles for L.T. distribution are recommended 

(c) Cross Arm—Should be made of steel channel of standard design. 

(d) Clearance & Stringing—F S. should not be less than 4 for normal cone 
dition and tension during actual worst loading condition should not 
be more than 60% of the ultimate strength of conductor, 

(e) Guard Wire—We do not advocate its use. 

(f) Anchor Rod & Plates—Prefab, concrete buried plates for heavy angle 
construction and screw type anchor for Light construction are suggested. 

(g) Transformers—Use of 3 or 5 K.V. A single phase transformer without 
taps for village distribution is recommended. Use of Boosters and 
capacitors should be more popularised. 

(h) Protection—O.C.B. in conjunction with inverse time characteristic relays 
and auto recloser should be used for important and heavily loaded H.V. 
feeders. For ordinary feeders T.A.P. breakers may be used. Small 
transformers may be provided with fuse on H.V. side but no fuse is 
necessary for L.V. side. 

(i) Earth veturn—Experimental use of single line steel wire construction on 
wooden poles with ground as return path is suggested for rural 
distribution, 

(j) Construction—Some standard methods and rules have been suggested with 
regard to pole position, span, minimum ground clearance, Railway 
crossings, etc. Material schedule should be properly made out and 
facilities for transport should be properly arranged to avoid idle time 
and labour. 


Lines requiring lower 
is to be used. where there is no 


16. Behaviour of Saturable Reactors in Magnetic Amplifiers. 
P. N. DAS, Howrah. 


The exact behaviour of saturable reactors when used in a magnetic amplifier, 
depends not only on the nature of material of the core and the magnitudes of 
d.c. and a.c. excitations used, but it also depends, to a great extent, on the external 
circuit conditions. Even with an idealised core and with the optimum values 
of d.c. and a.c. excitations for the given magnetic amplifier, its behaviour depends 
on a number of other factors namely on the number of cores used, on the nature 
of d.c, source and the way in which a.c. and d.c. windings are connected. 


Its exact behaviour in a number of different cases has been studied and 
explained from fundamental considerations. These cases are :—1. A single core 
with fhe d.c. source of (i) infinite and (ii) low impedance. 2. Two cores series 
connected with the d.c. source of (i) infinite and (ii) low impedance. 3. Two cores 
parallel connected with the d.c. source of (i) infinite and (ii) low impedance. The 
B-H loop described becomes unsymmetrical in certain cases but symmetrical in 
others. Similarly the a.c. current wave becomes flat-topped in certain cases but 
peaky in others. The flux density and the current through the d.c. pa ake 
vary differently in different cases. All these differences in behaviour = 3 a 
Cases have been explained and some important results have bem S uce ; A 1e 
movement of the working point in the B-H curve with the applied a.c. voltage 
has been determined in different cases and it has been shown that the average 
value of a.c, current is zero in each case. The relation of the rectified average 
value a.c. current to d,c. current has also been found ont im different cases and 


TI—99 
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it has been shown that the fundamental formula for amplification in the case of 
a magnetic amplifier -has to be modified in accordance with external circuit 


conditions. 


17. The Phenomenon of Corona and the Concept of Critical Voltage, 
M. P. VARSHNEY, Kharagpur. 


First of all the conventional notion of corona phenomenon and the concept of 
“critical voltage” is described. This is followed by a new interpretation of the 
phenomenon arrived at as a result of experimental corona researches carried out 
throughout the world particularly at Chevilly and Tidd stations in France and 
U.S.A. respectively. The corona loss curve is subdivided into 3 zones: point, transi- 
tional and envelope corona. Point corona occurs at singular points of small base | 
with high field concentration during the negative half-cycle peak. Transitional 
corona follows at edges with a large number of bases with high power capacity and 
ionisation during the positive peak. Envelope corona occurs when the surface field 
strength has reached such values that losses occur at numerous bases so as to form | 
a glowing envelope in both half-cycles with increasing capacitance. These three | 
kinds of radiations are to be considered as super-imposed upto mutual penetration 
and not as a changeover. This makes us to do away with the conventional notion | 
of ‘critical voltage.” 


It is found that the phenomenon of radio influence due to corona interference 
field actually begins long before losses are noticed and this gives a death blow to | 
the concept of ‘‘critical voltage’ from a physical viewpoint, 


17A. Modification of a Recently Suggested Special Type of Group Relaxation. 


R. N. BASU, Kharagpur. 


In this paper a modified method for liquidation of residuals in the solution of 
a set of simultaneous linear equations has been used. It offers an easy process 
(for certain types of equations) for obtaining suitable operation blocks which can 
be utilised in liquidating the residuals without bringing about any change in one 
or more of the remaining residuals. This is a variation of a method previously 
suggested by Bandyopadhyay and Narsimhan (Vide Science Congress Abstracts. 
Baroda Session, 1955, Section of Engineering and Metallurgy, Abstract No. 6). 


The example constructed to illustrate the method also gives an easy way for 
obtaining the voltage distribution in a string insulator (consisting of a large number 
of units) when the varying capacitances between link-pin and line conductor are 
taken into consideration. 


e 


18. A. Universal A.C. Meter Tester, 


P. VENKATA RAO, Bangalore. 


The investigation felates to the development, design and construction of 2 port- 
able electronic A.C. Meter Tester which can be used for testing all types of AC 
meters, relays and instrument transformers. The design of the equipment is based 
on the principle of ‘Phantom Loading’ which is well-known to the engineers in the 
Power field. It consumes about 200 watts and can be operated on 220 V-50 cycles 


commercial power supply. It has a voltage range up to 600V and a current range 
up to 50A, 5 j : i 3 i 
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f 19. The Study of the Angle of Arrival of the Downcoming Radio Waves f 
the Ionosphere. s from 


S. S. BANERJEE and D. K. BANERJEE, Banaras. f 


Short radio waves propagated via the ionos 
site at different vertical angles. A knowledge of these angles of arrival is of great 
theoretical as well as practical importance. The angle of arrival of short wave 
signals radiated from five stations located at Delhi (30:75 m), Calcutta (41:61 m) 
Bombay (41-44 m), Colombo (31-51 m) and Karachi (19 m) were, therefore, meei 

H at Banaras by the phase difference method with two horizontal dipole aerials. The 
{ aerials were, however, vertically spaced instead of being horizontally spaced as 
generally used. This system has two distinct advantages, viz., in the first place, 
| the seusitivity of the system does not fall with the decrease of the angle of eleva- 
l- tion, so that the aerial spacing need not be increased in order to make the system 
| sensitive to low angles of elevation, Secondly, the accuracy of the system does 
| not alter for different azimuthal angles which makes the present arrangement 
i highly suitable for the measurement of the angles of arrival of downcoming radio 


phere generally arrive at the receiving 


waves radiated from stations situated on any side of the receiving system. 

The angle of arrival of radio waves from the above five stations, all of which 
radiated c.w. modulated and unmodulated signals, was determined for afternoon 
hours. It was found that excepting Delhi, the signals from all the stations arrived 
| at Banaras in more than one vertical angle. The experimental values of the angles 

were verified by the calculated values obtained after due correction for the curvature 
of the earth and the particular mode of reflection Corresponding to any angle was 
determined. Though various modes of propagation were simultaneously present 
it was found in all cases that a particular mode was more prominent than others. 
i It has been generally observed that greater the distance of the station the higher 
| is the order of reflection which is most favourable for reception. 


i 20. Absorption of Ultra Short Radio Waves due to Reinforced Concrete. 
S. S. BANERJEE and P. C. BANERJEE, Banaras. 


The effect of the reinforced concrete building roofs situated over ultra-short 

wave transmitting aerials on the fieldstrengths obtained in the vicinity of such 

j aerials has been investigated and the results have been published in one of our 
| previous publications (Jour. Sci. & Industr. Res., 1955, vol. 14B, No. 2, p. 51). An 
i effort was also made to calculate the dielectric constant and conductivity of such 
materials from the above observations. Recently the work has been further 
extended to study the absorption and the depth of penetration of such waves travel- 
ling through these building materials. For this, the fieldstrengths have been 
Measured immediately below and above the reinforced concrete building roof with 
horizontal dipole transmitting aerial. It has been observed that the value of the 
conductivity obtained by the present method is slightly higher than that obtained 
on the previous occasion, as in the present case, the depth of penetration of the 


Wi 
| 


ave travelling through the material has been taken into account. 
21. A Variable width D.C. Pulse Generator for Ionospheric Equipment, 
f S. S. BANERJEE and T. V. S. MURTY, Banaras. 


It has been often found necessary to change the width of the radio frequency 
Pulses radiated from a pulse transmitter used for ionospheric measurements. For 
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this purpose 4 variable width d.c. pulse generator has been designed and constructed 
which cau be used in conjunction with an electronic switch for triggering the 
pulse transmitter. - The d.c. pulse generator generates sharp peaky pulses in three 
stages, viz., the generation of square wave from a rectified 50 cycles a.c. input, 
the differentiation of the square wave into sharp peaky pulses of either polarity 
and finally the rectification and amplification of the differentiated pulse. The pulse. 
width is altered by yarying the resistance in the series R-C network used for 
differentiating the squate wave from about 100 micro-seconds to 2 milli-seconds, 
The amplitude of the pulse can also be altered and thus a pulse of proper width 
and amplitude can be chosen to trigger the switching unit which in turn operates 
the transmitter. Thus the ionospheric equipment has been found to radiate suitable 
pulses at a constant repetition frequency of 50 per second with the help of the 
variable width d.c. pulse generator. It may however be mentioned that the pulse 
recurrence frequency of the transmitter can also be altered by applying a variable 
audio. frequency signal after proper amplification at the input of the d.c. pulse 
generator. | 


22. Abnormal Horizontal Gradient of lonisation in the F, Region of the Ionosphere. | 
S. S: BANERJEE and P. G. SURANGE, Banaras. i 


Tt is well-known that normal east to west horizontal gradient of ionisation exists 
in the ionosphere due to the variation of zenith distance of the sun at different 
places. Such a gradient of ionisation can be determined from the observations | 
of scattered radio signals as indicated in one of our previous publications (Jour. | 

Y Sci. & Industr. Res., 12B, 277, 1953). The purpose of the present communication | 
is to show that besides the normal gradient of ionisation, there often occurs abnor- | 
f mally high gradient of ionisation within a limited region of the F, layer of the 
i ionosphere which may considerably affect the mode of propagation of the radio 
waves through the ionosphere. It has been further shown that such a high gradient 
of ionisation can be calculated from the observations of back-scattered echoes 
received from the ground near about a pulse transmitter, assuming the semi- 
thickness and the lower boundary of the ionospheric layer to remain constant 
within the short region of the ionosphere. 


23. X-ray diffraction studies of alpha-brass on progressive dezincification in vacuum. 
DR. G. P. CHATTERJEE, Sibpur. 


- On the introduction of solute atoms B in a solvent lattice of atoms A, the 
lattice parameters change depending on the sizes and valencies of the atoms and 
the nature and symmetry of the A-A, B-B and A-B bonds. In the Face-Centered- 
Cubic lattice of pure copper, the volume per atom of copper is 11:76 A“. AS copper 
atoms are gradually replaced by zinc atoms in brass, the lattice expands almost 
linearly at first at the rate of -025 A*/atom% Zn upto AE 20 atom %Zn and the 
somewhat more rapidly. If zinc be withdrawn from brass it is found that use 
lattice contracts but not in a reversible way. There is an appreciable positive 
deviation at the initial stages of dezincification leading ultimately to 4 sma 


negative deviation on prolonged dezincification. The implications of positive ge 
negative deviations have been indicated 


24. Single Valve Sawtooth Generator. 


V. V. R. INDULKAR, Kharagpur. 
A single tube generator for displaying fast pulses and other waveforms E 
designed. A linear sweep is produced by operating a screen coupled peas 
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oscillator on the sinh-sin mode of operation where the pulse length T is equal to 
a Cf La ; 


. The si 7 illati TE : 
Veer ne sine wave oscillations, which are present at the grid of the 


screen coupled blocking oscillator charge the interelectrode capacity of the tube 
or the lumped capacity as the case may be, giving out linear sawtooth oscillations 
having a repetition frequency above 60 Ke/s, when the sinusoidal wave form 
passes through zero i.e. rising from maximum negative value towards maximum 


positive. As the sine wave reaches the positive peak, the tube conducts and the 
capacitor is discharged through the tube. 


The repetition frequency of oscillations is mainly determined by the primary 
inductance of the transformer and the stray capacitance present. ‘Ihe repetition 
rate can be varied by adding a variable capacitor across the primary which varies 
the resonant frequency there by varying the repetition rate. 


For the extension of the available frequency range, the inductance in the 
circuit is adjusted by means of a rotary switch, which varies the inductance of the 
screen winding and maintains the turns ratio constant (i.e. 1: 1). 


The sweep generator is useful where the cheapness and fairly good accuracy 
is required. 


25. Two Wire Repeater as a Gyrator. 


Dr. K. K. BOSE, Kharagpur. 


‘The gyrator as a new circuit element was first introduced by Tellegen in 1948, 
as a transformer of voltage into current and current into voltage. In practice 
however this ideal is never fully achieved by passive networks. In 1954 Nonnen- 
macher and Schreiber of Stuttgart University, Germany, first found that an ordinary 
two wire Telephone-Repeater, after certain modifications behaves almost like an 


‘ideal gyrator. In the present work the author has established the mathematical 


formulae of such a repeater from the stand-point of 4-terminal network theory. 
Many uncommon peculiarities of the gyrator have been discussed, e.g., a parallel 
resonant circuit would behave like series resonance, and vice versa, when connected 
at the output of the gyrator. A capacitor becomes an inductor and an inductor 
behaves like a capacitor when connected to the gyrator. Input impedance of the 
gyrator becomes infinite when its output is shorted, and becomes zero when the 
output is open. 


26. Wide Range Frequency Deviation with a Three Stage RC Oscillator. 


P. KUNDU, Kharagpur. 


An asymmetrical three phase oscillator has been developed in which an amplifier 
stage has been coupled back to its input through two similar cathode follower 
stages, all of them having complex loads consisting of resistance and capacitance. 
Like a conventional three phase oscillator, only three stages are used here, each 
of which produces a phase shift; but unlike it, only one stage is used as an ane 
to produce’ the loop gain required by the system to oscillate. As in all multiphase 
Oscillators, this oscillator has also possibility of maintaining oscillations aay more 
than one frequency. When oscillations at the lower frequency mode be not wanted, 
it may be suppressed easily by properly proportioning the values of the interstage 
coupling network. The performance of this oscillator has been found to be more 
uniform and the adjustment less critical for optimum operating condition unlike 


the other types of RC oscillator. 
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A wide frequency deviation over a frequency ratio gi 2 gil has been obtained 
by varying the grid bias of the cathode follower stages. Bane variation it frequency 
has been found to be practically linear over a considerable ronge without having 
any appreciable change in amplitude. The performance a: cals Oscillator ase 
frequency modulated system as regards linearity, freedom from amplitude modula- 
tion and the range of frequency deviation has been seen to be quite uniform over 
a frequency-spectrum of few Ke/s to few Mc/s. 


27. A New Alternating Voltage Stabiliser. 
J. K. CHOUDHURY and S. C. DAS GUPTA, Calcutta. 


The paper describes the construction and design of an electronic stabiliser which 
can provide a voltage supply unaffected by fluctuations in the mains voltage for 
the testing and standardisation of a.c. instruments. The stabiliser constructed 
is of the differential type in which the unbalanced voltage of a four-arm lamp 
bridge is injected in the mains supply in proper magnitude and phase to cancel 
the effect of voltage fluctuations in the latter. A novel feature of this new 
stabiliser is the fact that the harmonic content of the final stabilised voltage has 
been arranged to be practically eliminated totally by incorporating a special 
harmonic elimination equipment with it. A new method has also been devised 
for the elimination of the unwanted fundamental frequency quadrature voltage and 
the third harmonic components of the unbalanced lamp-bridge output. 


28. A circuit for obtaining odd Scaling Ratios at High Counting Speeds. 
R. PARSHAD and S. K. SINGH, New Delhi. 


Diode-gating techniques developed in the Laboratory have been used for modi- 
fying binary scalers to yield odd scaling ratios at unreduced counting speeds. The 
obtaining of odd scaling ratios is more complex than the more usual case of even 
numbers (decades). This is so, because in the former case, the first binary stage 
which receives the input trigger, has, when an advance of count is given by 
internally generated triggers, to be prevented from being triggered by these input 
triggers. This difficulty is overcome by comprising the input trigger system 
(amplitude discriminator) in the diode-gating system and sending blocking triggers 
to the first stage when any of the following stages are triggered by the triggers 
from the gating system. 


The scalers are stable in operation and uncritical in circuit adjustment. 


29. An Improved Form of Binary Step-Ring Counter, 
R. PARSHAD and S. K. SINGH, New Delhi. 


Diode-gating methods have been used to improve the working of a binary 
step-ring counter. The counter is of wide use, but its conyentional circuit is 
critical in circuit adjustment. In the older circuits, the input trigger is effective 
only at the lone (or ‘odd’) state of a binary stage of the ring. The stage is 
triggered into an ‘even’ state and in so doing, triggers Te E to the ‘odd’ 
state. In the present work, by use of diode-gating methods, the ‘even’ stage next 
to the ‘odd’ is first triggered into the ‘odd’ state. In so die the previous stag? 


is automatically returned to the ‘even’ state through common cathode coupling 
resistors. 
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‘The method employed improves the workin 
the switching methods employed the in 
and do undesirable triggering in the new 
circuits. 

The stability of operation of the circuit is 
ranges possible in the new circuit. 


1g of the ring counter since due to 
put triggers are less likely to go astray 
Circuit than what is possible in the older 


reflected in the increased biasing 


30. Determination of the Quiescent Operating Point of Vacuum-Tubes for Posi- 
tive Grid-Cathode Voltages. 


R. PARSHAD, New Delhi. 


Mathematical methods have been developed for determining the plate-currents 
of triodes for positive grid-cathode voltages for the general case of use of plate 
and cathode load resistors and a known grid to ground voltage. A load line has 
first to be drawn on the plate current-plate voltage characteristics. ‘The slope of 
this load-line and the intercepts it makes on the voltage and current axes 
are different from the usual expressions for the case of no grid-current flow. 
Values of plate current and the associated grid-cathode voltage for any arbitrary 
point on this load-line are substituted in a mathematical expression for deter- 
mining the actual plate-current flowing in the tube. 

The work has application for quantitatively analysing the operation of multi- 
vibrators almost all kinds of which draw grid-current. 


31. Determination of Quiescent Operating Point of a Differential Amplifier. 


R. PARSHAD, New Delhi. 


Methods have been developed here for the correct determination of plate- 
currents of triodes and pentodes in the general case of use of plate and cathode 
load resistors and arbitrary grid to ground voltages. These methods have been 
extended to the case of a differential amplifier, having a load resistor between the 
plates of the two tubes of the amplifier. ‘The mathematical expressions arrived at 
for determining the tube-currents covers the general case of the tubes as well as 
their circuit parameters being different from each other. 


IRRIGATION, FLOOD-CONTROL AND RIVER CONSERVANCY 


32. Irrigation under First and Second Five Year Plans. 


J. N. BASU, Jadavpur. 


Irrigation, which means an artificial application of water to crops, is an art 
employed in India through ages prior to the commencement of the Christian era. 
Even the canal irrigation is traced to date back to the second century. Irrigation 
is necessitated due to the outstanding feature of rain-fall in India, as manifested 
by its unequal distribution during the year as well as from place to place and 
its variation from year to year in respect of quantity, incidence and duration. 

The Storage project for irrigation is more costly due to construction of Dams, 
which may offset the high cost if combined with the uses of hydro-electric develop- 
ment and protection against flood damage. 

It is estimated that the annual flow of water in rivers under Indian Union is 
equivalent to 1356 million acre-feet of which only 76 million acre-feet i.e. 5:6% are 
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flow waste to the Sea. It is considered to be 
about 450 millions acre-feet i.e. 33%. 
waters constitute an essential source of 


water supply for domestic and agricultural purposes. p ae aa nels 
js to be integrated with the exploitation of river waters. p stan 7 water an ies 
are available from the underground for irrigation, industrial eae muons uses. 
Water from wells is used for irrigation and domestic purpose from times immemorial, 
Ground water is generally available in all parts of the country and it was used 
for large scale irrigation in Uttar Pradesh, Bihar, Punjab, Rajasthan and Gujrat 
ower driven tube-wells. : 
a FeO on of irrigation facilities greatly affects the yield per acre. The 
increase in the yield in some areas comes up to 50% and in areas of low and 
uncertain rain-fall, the increase may be 2 to 3 times the yield from unirrigated 


lands. 
During the last 45 years from 1901 to 


used for irrigation and the rest 
possible to put to beneficial use 
Apart from rivers the underground 


1945, the irrigated area in British India 


increased from 30 million acres to 58 million acres i.e. 28 million acres in 45 years. 
The increase in agricultural products, on account of the enhanced irrigation facilities, 
was however more than counter-balanced by the increase in population. Moreover 
the partition of the country made the food position worse in the Indian Union. 

So to meet with this piquant situation specially with respect to food, the 
planning commission recommended to double the area under irrigation, namely 
to provide irrigation facilities to additional 40 to 50 million acres, in 15 to 20 years. 
Tt was suggested in the First Five Year Plan to provide irrigation over 9 million 
acres. But very fortunately the irrigation facilities actually increased by 20 million 
acres during the First Five Year Plan. In the Plan-frame of the Second Five 
Year Plan, we found that the suggestion is made to increase the irrigation-area 
by another 30 million acres. So we can expect 100 million acres will be under 
irrigation at the end of Second Five Year Plan. This is just the double of what 
existed in 1950-51. Hence the Planning Commission can be congratulated to be 
able to double the irrigation facilities in India in 10 years, though originally it 
was of opinion that 15 to 20 years may be needed for the purpose. 

The total expenditure suggested to be incurred for irrigation during the 
First Five Year Plan was 420-31 crores ; 270:21 crores under different states and 
a part of 287-1 crores in the Multi-purpose Schemes under the Central Government 
viz. 150-1 crores. 

The maximum expenditure on irrigation in the First Five Year Plan in any 
State is 49-68 crores in Madras; next is 49-44 crores in Uttar Pradesh; 34:26 crores 
in Hyderabad; 27-09 crores in Mysore; 25-65 crores in. Bombay and 19-41 crores in 
West Bengal. In the Second Five Year Plan the investment on irrigation and 
agriculture is suggested to be 950 crores, 750 crores in Public Sector and Rs. 200 
crores in Private Sector. 

Though the Second Five Year Plan is commonly termed to be mainly in favour 
Carteria cil ade Gall He a aE Reon 
the Second Five Year Plan E iis aN Pn Ries in ne F 
to note that the Aene ehi ia Se F First Five Year Plan. It is gratifying 

eae i ; agricultural aspects of the country is not lost 
sight of in the Second Five Year Plan period. 


33. A New Relationship between the Discharge and the Length of a Channel from 
the Tail. 


A. P. BHATTACHARYA, Roorkee. 


; A eae RIED has been attempted between the discharge and the length 
of any channel from the tail. Its main utility lies in examining the working of 
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j existing channels and also designing of new channels with the aid of some con- 1 
stants which may be known from some channels in the vicinity. It is particularly 
useful for detecting any discontinuities in the channel which enables us to know £ 
the state of affairs at any point. a 


34, Model Studies on Radial Wells. | 


K. P. SHUKLA, Roorkee. 


The radial well depends on the principle of a lower head and proportionately 
greater yield. It consists of a central vertical concrete pipe with number of 
slotted pipes radiating horizontally into the water bearing strata. These slotted 
pipes function essentially as collection pipes, which collect water into the central 
pipe from where it is pumped up. Experiments were carried out to find out 
t ‘ the efficiency, optimum length of radials, and their diameter, the position of these 
a radials in the vertical plane that could yield maximum discharge. These experi- 
f ments yielded following results : 
| 1, The radials collect fine sand and develop a sort of shrouding of gravel 
and coarse sand, thereby increasing the area of infiltration. 

2. When the pump is in action, besides, certain depression in the central 
pipe conical channels with gradually sloping and increasing depressions are 
f formed along the radials. So, that instead of creating all the requisite heads in 
central pipe the heads are distributed all over the area of infiltration. 


3 


| 3. Putting the radials in staggered planes increases the yield with the same 
| depression heads. 

| 4. Increasing the length of radials beyond certain optimum does not pro- 
i portionally increase the efficiency, similarly increasing the number of radials on 
i the circumference of the pipe does not proportionately increase the discharge. 
i Optimum results are obtained by putting radials at 60 degrees at one plane. 


35. In-Filtration of Water from Canal into the Power House Pit. 


K. P. SHUKLA and R. P. SRIVASTAVA, Roorkee. 


In order to lay the foundations of Pathri Power House at mile 7 of Ganga 
i Canal excavations were carried out upto to a depth of 19 ft. below the spring 
| level. This was achieved by installing system of tube wells. In deciding the 
i distribution of these wells seepage of water from the side of existing Canal 
' was considered as it continually replenished the under-ground. To estimate 
nl losses from Canal and its contribution to ground water systematic observations, 
K J temperature of Canal Water, Sub-soil water and that of water pumned, were 
gs made and the results analysed. The analysis revealed that there is definite 
f sign of seepage from Canal side, that the method is a reliable one and can be 
E applied to determination of seepage losses from surface streams as influenced 
by well pumping situated in the vicinity. 


Se 


36. Rainfall runoff Studies in Uttar Pradesh. 


A. P. BHATTACHARYA, Roorkee. 


z j In this paper, an attempt has been made to set forth the various rainfall 

TH s S EDA : : far Pradesh and discuss th 
a runoff investigations carried out in the state of Uttar Prades e 
E findings thereon. An analysis of the time series of rainfall figures for the last 


fifty years failed to detect any well defined cycle for more than twenty-five dis- 
tı —60 
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tricts. U.P. catchments were broadly divided into two Classifications, namely 
(a) Bundelkhand catchments, lying in drier and hotter regions of southern U.P., 
j hments. ; 
ie Fe enhi were worked out between rainfall and runoff for three 
types of Bundelkhand catchments, namely, G steep þare catina with hills, 
(ii) hilly catchments covered with forests, (iii) plain catchments. ee Himalayan 
catchments, no relationship could be detected. Inglis formula between maximum 
flood discharge and catchment area was next tested for U.P. catchments, (a) from 
0 to 100 sq. miles, (b) from 100 to 1,000 sq. miles, (c) from 1,000 to 10,000 sq. 
miles. This formula gave higher discharges for lower sized catchments up to 
100 sq. miles, whereas for those above 100 sq. miles lower figures were obtained 
from the formula than recorded discharges. 

Khosla temperature runoff formula was also tested for Dhukwan catchment 
in southern U.P., but the fit was poor. To conclude, no satisfactory rainfall runoff 
relationship has been deduced for U.P. catchments. Paucity of Stream gauging 
stations, rainfall and temperature recording stations has been felt to be a major 
handicap in hydrological investigations. 


37. Evaporation Losses from Water Surfaces. 


P. P. SRIVASTAVA, Roorkee. 


Correct estimation of evaporation losses from water surfaces is important in 
river valley projects. Uptil now this estimation is only a guess work from 
experience but the experimental methods to determine them are equally 
unstandard. Several methods of observations are available. A correlation between 
them sometimes exists and at others it does not. Object of the experi- 
ments reported here is to find a correlation between different standard methods 
and to attempt a practical applicability of the results obtained. 

A, U.S. weather Bureau pan, colorado sunken pan, U.S. Geological survey 
floating pan and a large ground pan have been studied. ‘The coefficients with 
tespect to 20 feet ground pan have been calculated. Besides, the effect of such 
factors as humidity, temperature, rainfall and wind velocity have been studied. 


38. Relaxation Methods and Problem of Seepage through Earth Dams. 


K. P. SHUKLA and D. N. BHARAGAVA, Roorkee. 


Design of earth dams require a complete knowledge of flow conditions in the 
dam and foundations. These flow patterns, technically called flow nets, are 
either obtained by model experiments or by mathematical analysis. Both ‘these 
imethods often become very difficult and tedious in cases of complicated boundaries 
and where number of zones of different permeabilities are involved. In such cases 
methods of successive approximations yielding results to. desired IgE of accuracy 
are resorted to. These methods give quick and reliable results. A method 
depending upon Southwell’s Method of Relaxation has been Reveloned and suc- 


cessfully applied to drawing of flownet OY ear th dan eous as wW ell 
§ f 
é > ; S of homogen o 


1. A Dam Section with Homogeneous Foundation : 
In these cases the flow j 


K S governed 2p= 
Its solution by relaxation F by ApP=0 .. . 0) 


method depends on the finite 
; i+ Pat; +p,—‘p,=0 0 
The bund section with assumed 


difference equation 


(2) 


as applied to a square yet. leet ae 
eee n is boundaries. are divided 
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: into a square network and the phreatic line is at first arbitrarily fixed and a 
q convenient square uet is sel. To every node on upstream side pressure values 
E> are given in terms of head of water while for other points they are assumed. 
The finite difference equation in general is uct satisfied at all the points on the 
assumed phreatic line. At their vertical assumed boundary the stream lines are 
all vertical giving dp/dx=0 and at the horizontal boundary dp/dx=-1 while along 


wee 


i the phreatic line dy./dn=0 7: + + + + . e (8). These boundary conditions 
| yicld residuals at the boundaries. The relaxation patterns, on account of which 
| relaxation is to be carried out, is next determined by determining the resi- 


dual equations at the surrounding nodes. The final values of pressure are thus 
N determined by relaxing the residuals first at a coarser net and then at finer nets 
‘9 and the phreatic line tested by the conditions (3). These trials are carried out 
till correct phreatic line is found out. Repeating the above analysis of relaxation 
for whole section, pressures are determined at all points. The flownet is then 
drawn for whole of the dam and the foundations by reducing these pressures to 
potentials. 


2. A Dam Section with Stratified Foundations: After fixing the boundaries 
of the pervious strata as before the whole section is divided into a square net of 
suitable size, and approximate values of pressures are given at vertical nodes. At 
all points within a region of a certain permeability the finite difference equation 
is the same as given by (2). But for points on the common line of two interfaces, 
the finite difference equation is different and is obtained by the fact that the 
pressure should be continuous or single valued and the vertical velocity of a 
particle on the interface as considered from one medium is the same as considered 
from other medium, i.e, 


Bes 


k, (dp/dx+1),=k,(dp/dx+1), 


From these considerations the residual equations for the points on the inter- 
face is deduced as: 


2k,p, 2 kp ni Ss (k-k) 
R, = ia 5. — Fs t p, +p,—4p,+- 2h 2! 
0 k, Fk, tE +k, Pa T Pa~ 4Po k, +k, 


and for points on the interface where obe mesh line is cut short, the residual 
equation is deduced as: 


me il 2k 2h (k,—k,) 2p, E (°—1) 2 
RAS ı Pı a Ps AESH) o KS +2 k 
E(k, +k, ki€t+k, Patut EE +k, ktk g A 


and for points on the interface where two mesh lines are cut short, the residual 
S equation is deduced as: 
a R,= Piki(l+7) | pik. (t+) ps, h(1+7) (k.—k,) poh(t+7) 
F WEA eere ses eS) 


ki ict h2 Zye 2h | 
a Cae 4 


From these equations the residuals are calculated and they are then relaxed 
with the help of relaxation patterns. These patterns are also deduced as before 
by finding out the change in residuals of the surrounding nodes due to a change 
k in that central node. 

The final pressure distribution is thus determined first at a coarser net and - 
then at finer nets and the phreatic line is tested as before. 


The flownet is drawn after deducing potentials from this pressure distribution. : 
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39. Uplift Pressures below a Masonry Structures by Relaxation Method. 
K. P. SHUKLA and D. N. BHARGAVA, Roorkee. 


Determination of uplift pressures below the floor of masonry structures have 
got direct bearing on their design. These pressures are computed by solving the 
Laplace’s equation 

> WED 83S 98 co eee a 6) 


with respect to known boundary conditions. In simple boundaries the solution is 
easy, but, the floors of masonry structures are very often complicated and rigorous 
mathematical solution in such cases becomes very difficult and tedious. Model 
experimentation also has got its own defects. Methods of successive approxi- 
mations have the advantage of quickness and universal applicability. 

In this paper Southwell’s method of relaxation has been applied in deter- 
mining the uplift pressures below the floor of Jagbura Syphon and the values 
obtained have been compared by mathematical analysis. 

The floor of the syphon is a depressed floor with aprons on upstream and 
downstream side. Along the floor the approximate values of the pressures are 
determined by the usual inverse cosine formula: 


p= Cos" (Cx Der . (2) 


At fairly large distance from U.S. and D.S. ends of the floor boundaries are 
assumed where stream lines are vertical. Similarly another boundary is assumed 
where they are supposed to be horizontal. The whole region is then divided into 
a net work and approximate values for pressure are given. The finite difference 
equation to the governing Laplace’s equation is 


Daane 5 6 5 a 5 he ee (3) 

By the help of (3) and the boundary condition of dp/dx=0 at vertical 
boundaries, dp/dy= —1 for horizontal boundaries, the residuals are calculated. ‘The 
residual equation for vertical boundary is: 

R.=2p.tp.tp—4p=0...... so (8) 


and for horizontal boundary : 
R,=2 p,tp,t+p,—4 p, 2h=0 . . 0 9 aaa (5) 


These are relaxed by means of 
by finding out and change in residuals 
in pressure at that node. 

The final values are determin 
by the equation 


relaxation patterns which are determined 


ed at the finer net and the potentials are deduced 


P=¢th 


from which flownet can be drawn a 
In order to find exact mathem 
formed conformally by the help of 


nd the pressures obtained at critical points. 


atical solution the depressed floor was trans- 
the equation 


z=a ff Eae oo ge on eee a 


and the pressure at various 
simple floor. It was seen that the a 
compare very well with the exact 


method were found Satisfactory for design purposes 
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40. Application of Three Dimensional Electrical Analogy Method for the Design 
y of Structures on Permeable Foundations. S 


R. P. SRIVASTAVA, Roorkee. 


j Floor of weirs on permeable foundations has to be designed such that it is 
Í safe against uplift pressures. These pressures as functions of total potentials are 
determined, analytically as solutions of Laplace’s equation 


| A?*h=0 

| with respect to known boundaries. Often, rather generally the boundaries of 
3 the structures are so complicated that mathematical solution in many cases does 
id not exist. Experimental methods based on electrical analogy models and laws 


of hydraulic similitude give easy solutions. Investigations were carried out 
to determine uplift below the floor of a syphon by two dimensional electrical 
analogy models. It shows that designs based on two dimensional analogy are 
incorrect and are sometimes erroneous. The problem of weir design is essentially 
a three dimensional one. 

In this paper three dimensional electrical methods were evolved and the pro- 
blem of syphon design studied with the help of the results obtained. The designs 
worked out on the basis of these experiments were much more sound than here-to- 
fore attempted according to two dimension rules, The method is under evolution 
and results are promising. 


ENGINEERING RESEARCH 


41. Irreversible Thermodynamics of the Thermal Characteristics of Porous 
Insulators. 


R. G. MOKADAM, Kharagpur. 


Heat transfer through porous insulators is commonly considered as a problem 
in heat conduction. This problem is analysed with the aid of irreversible 
thermodynamics. 

For thermodynamic study, it is assumed that the solid and the gaseous phases 
in a porous insulator are dispersed. By suitably defining the bulk pressures and 
densities of the phases, equations of the continuity of mass, momentum, energy 
and entropy are developed. 

The entropy equation contains terms which indicate entropy generation due 
to two irreversible processes: heat flow in the presence of temperature gradient, 
and gas flow in the presence of frictional force. ‘These flows are assumed to be 
linearly dependent upon the temperature gradient and the frictional force. This 
assumption includes two cross phenomena: convective heat transfer, and free 
i convection. They are interdependent. 

: Usually the frictional force is equal to the gaseous phase pressure gradient. 

| When this pressure gradient is zero, the heat flow depends only upon the thermal 
gradient. By entrapping the gas in the porous medium, the gas flow is stopped. 

| This gives rise to a pressure gradient which sets up a convective heat flow 
Opposing that due to thermal gradient. Consequently the thermal conductivity of 
the porous insulator decreases. 


r 42. Linear Voltage Sweeps Employing Sinusoidal Waves. 


R. R. DUTTA GUPTA, Kharagpur. 


Y So long linear voltage sweeps for cathode Ray Oscilloscopes have been 
4 generated by charging a condenser through a resistance. The small linear portion 


4 
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the charging process is then magnified 
In this paper is described a method of 
s as linear voltage sweeps. This leads 


of the exponential wave obtained during 
and utilised as a linear voltage sweep. 
utilising steep portions of sinusoidal wave 
to an improvement in linearity because o 
sine waves are extremely linear. 


On expanding both the exponential and si c í 
we find that in the former case the function departs from linearity as the square 


of time whereas in the latter deviation from linearity varies as the cube of time. 
So that for small t the latter gives better linearity. 

‘The method described in this paper is simple and easy to design. It is hoped 
that the principle introduced here will open up a new line in the generation of 
extremely linear voltage sweeps. ‘This principle is also expected to simplify the 
design of equipments for fast sweeps. 


nusoidal functions for t (time) smal] 


43. Measurement of Initial Permeability of Soft Iron at Centimetric Wavelength. 
G. S. SANYAL, Kharagpur. 


The r.f. permeability of ferromagnetic materials is complex and can be 
expressed in terms of two apparent permeabilities „rand wi. In order to study 
the dispersion of ferromagnetic permeability measurement of both «rand 
fg in the centimetric wavelength range is required. This paper describes a 
method of measurement of px of soft iron in this wavelength range (free—space 
wavelength 3:19 cms). The method of finding the value of prin the same wave- 
length range by using a cavity—resonator has already been described (Sanyal and 
Chatterjee, 1953). The present method of measurement of py is based on the fact 
that the resonant frequency of a brass cylindrical cavity resonator changes 
slightly when one of its end walls is substituted by a similar end wall of soft 
iron. The resonant frequency of this test cavity is compared with that of 
another similar cylindrical cavity resonator, once when one of its (test cavity) end 
walls is made of brass and again when it is of soft iron. The change in the 
resonant frequency of the test cavity due to the substitution of one of its end 
walls by soft iron is found by utilising cavity comparator technique. The 
frequency shift due to the change of the geometry of the cavity end wall has 
been made small by using accurately machined surfaces. Expressions have been 
derived relating the permeability pz with the cavity parameters and the shift in 
the resonant frequency. The experimentally obtained value of pu at a wavelength 


of 3-2 cms was 2:85. ‘This agrees closely with the results obtained by other 
workers, 


44. Flow Properties of Some Indian Building Paints. 


G. W. KAPSE and N. K. PATWARDHAN, Roorkee. 


Consistency of paints and its measur 
or indirectly affects their performance. 
Standards Institution do not specify an 
sistency of paints. It was, therefore, 


ement is very important as it directly 
The specifications issued by the Indian 
y method for the measurement of con- 


decided to investigate the flow ties 
; , proper 
of paints, manufactured to I.S. Specifications which are used for the protection 


and decoration of buildings. Ready mixed paints in 15 different shades as obtained 


from a leading manufacturin i i 
g firm were studied. T g 
firms are also being investigated. T E ee 


The present paper discusses th 


4 e results of i ties 
of the 15 paints supplied by one fi aries coc. oer Prope 


fm; these results are given in a tabular form. 
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Three instruments viz. the Flow Cup, Gardner Mobilometer and the MacMichael 
Viscosimeter were used. All the measurements Were carried out at 25°C +-5°C 


On the basis of the results of the present investigation it is seen that in order to 
possess good brushing and levelling qualities the flow characteristics of the samples 
may fall within the following limits + (i) plastic viscosity 2:42 to 3:86 poises; (ii) con- 
i sistency between 90 to 240 seconds and between 30 to 70 seconds, as measured 
| by the Flow Cup and the Gardner Mobilometer, respectively; (iii) 
340 to 640 dynes/sq. cm. 


aS ae 


the yield values, 


On the basis of the results on the consistency measurements the use of the 
Gardner Mobilometer is indicated for control purposes as it affords a better control 
of temperature. 


45. Pressure Drop in the Flow of Suspensions. 
a B. GHOSH, Jadavpur. 


Many industrial processes require transportation of powdered solids in the form 
of a suspension in air or in a liquid medium. So it is necessary to obtain 
information on the pressure differential which will produce a required flow of 
a given suspension through a conduit. Experimental results of various workers 
have been reviewed. The latest workers have correlated their results by con- 
sidering relative pressure drop (i.e., the ratio of pressure drop due to the flow 
of suspension to that due to the flow of the dispersing medium alone at the 
saine flow rate) as a function of the ratio of tube diameter to particle diameter, 
Í the ratio of the density of the solid to that of the medium, dust loading (in 
weight ratio), Reynolds number and the drag coefficient. However, the analysis 
| of data available in the literature by the present author showed that for flow 
Í of solids suspended in air the effects of the ratio of tube diameter to particle 
diameter, the Reynolds number and the drag coefficient were not significant. In 
the flow of a liquid slurry, however, the effect of Reynolds number was consider- 
able though the effects of the ratio of tube diameter to particle diameter and 
the drag coefficient were not very significant. The following empirical equations 
have been proposed by the author for correlating the available data: 


(a) Horizontal flow of suspensions in air : 


d-1 =3.9( 2) eeu 
p 


\ (b) Vertical flow of suspensions in air : 


rl x 
ai d=1=6:1 (Nro 
yn G ): 


(c) Flow of liquid slurries : 


d-1=A sya (A is on the order of 6000) 
p 


where d is relative pressure drop, W is density of the medium, p is the density 
of the particle, r is the weight of solid particles in lb. per pound of the medium, 
and Re is the Reynolds number. ; 


The above proposed equations are valid within the range of investigations 
reported in the literature. They should be used with due caution while extrapolat- 
mg outside the range of investigation. 
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46, Laboratory Experiments on Resistance Heating of Massecuites. 


K. S. G. DOSS and VISHNU, Kanpur. 


For obtaining maximum exhaustion of molasses, it 1s often an advantage to 
uite to a very low temperature. Such cooled massecuites would 


cool the massec i A 
hat the curing of the massecuits in 


attain very high viscosity so much so t 
the centrifugals becomes difficult and ineffective. To obviate this difficulty it is 
necessary to reheat the massecuites. 

Usual methods of reheating of massecuite are time consuming and involve 
loss of sugar due to dissolution of sugar crystals. 

The heat transfer presents a serious problem, since the film coefficient of the 
heat transfer on the massecuite side is exceedingly low, owing to high viscosity 
of massecuites. Whenever heat transfer becomes a serious problem, one has to 
consider the possibility of carrying out the heating preferably by an agency not 
depending on heat transfer. Among such agencies resistance heating is one. 
Laboratory experiments on the resistance heated are therefore tried. A heating 
unit made up of rectangular wooden box with a grid of electrodes (iron rods) has 
been designed. The electrodes are arranged in a staggered manner so as to make 
the treatment uniform throughout the mass. The massecuite is allowed to flow 
from the top and constant discharge ig maintained at the bottom. Encouraging 
results are obtained. When the massecuite is heated to raise the temperature 
through 15°C, the output from the heating unit is found to give an uniformly 
heated massecuite where temperature remains constant correct to +0-5°C. 


47. Improving the Suitability of Saw-dust for Use in Mobile Bed Hydraulic Models. 
S. C. BARAI, Poona. 


Saw-dust may be improved to be the most satisfactory bed material for moving 
bed hydraulic models if its undesirable properties viz., it does not sink easily and 
decays rapidly and forms flocks on the model bed, can be prevented. Experiments 
carried on to develop some chemical treatment of saw-dust for making it more 
suitable for hydraulic experimental models showed that lime was the best of the 
chemicals studied for the purpose. Treating the saw-dust with lime made it more 
hard to feel and helped it sink easily. As little as 0:5 per cent by volume of 
quick lime was enough for making the saw-dust sink and treating the saw-dust 
with only lime water also gave quite good results. It was also observed that 
copper sulphate was the best for prevention of flock formation in saw-dust. Saw- 
dust treated with lime, washed, then treated with one per cent copper sulphate 


solution and then washed again, sank easil 
£ and was t x oa 
tion for about two months. i 3 ee ae 


48. Dynamical Stability of Ship. 


SAILESH CH. CHAKRABORTY, Calcutta. 


Wa Rr a min (2) and centre of gravity (G) cont 
PE a ba the cae j mee a ship heels the volume of water displaced 
eae 3 ap of the transverse section of this Vol. does changè- 
r opo an heeling a vessel is the Dynamical Stability. 
=W xGL 
=W(GM-—GM Cos 6) 
=W. GM(1—Cos 6). 
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In a rectangular vessel of 1 foot length; 


b feet b i 
the small angle 0. readth and heeled through 


; Er —~ufb b 
Weight equivalent of Wedge=y4 (> x ay x o) xlxw. 


where w=density of water — biw 


8 
Nie conte 2l 
se=(4 of >) x2 == 


<. Moment due to transfer =P !W? = 2b _ bilwé 
8 a 


Moment is also=WxBB,, where W=wt: of the vessel. 
or W=vxw when v=Vol. of displacement. 


BB,=BM 0 (for Small Angle 8) 
or BM 0xV xMxW= iw 


pe 3 
or BM= bil =l ; I the moment of inertia of the 
12V V 


Waterplane about longitudinal centre line of Vessel= > 


— Moment of inertia of Water plane area 
Volume of Water displaced. 
and is true for any vessel. 


49. Development of a Wax Blend for Construction of Ship Models for Use in the 
Ship Testing Tank. 


B. B. ROY and TARA SINGH SIDHU, Poona. 


At the Central Water and Power Research Station, Poona, a ship testing tank 
has recently been constructed to carry out various tests with ship models. 
Paraffin wax, used in cold countries for construction of these models, was found 
unsatisfactory for a tropical country like India. A wax blend consisting of a 
1:1 mixture of montan wax and paraffin wax has, however, been found suitable 
for the purpose. Its melting point is sufficiently high. It is hard and strong, 


yet is soft enough to be worked easily with ordinary wood working tools and ` 


takes a smooth surface. It is homogeneous and can be easily melted and poured 
into the mould. The coefficient of expansion is very low so that change in shape 
of the ship model with variation in temperature will be inappreciable. Bending 
test shows a high softening point so that the wax will be able to stand the 
hottest summer temperature of Poona. 


MISCELLANEOUS 


50. Structural Variations in Metals Subjected to Explosive Stresses. 
M. W. CHIPLONKAR and B. S. SATYANARAYANA. 


Investigations were carried out with a view to determine in a general way 
the nature of the effects of explosive stresses on the structure and properties of 
metals. Previous workers in this feld have reported on the nature of fractures, 


umI— ôl 
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dimensional shrinkages, shape deformities and other similar effects caused by 
explosions in the cavities of massive objects. Of special interest is the recent 
observation made by John Pearson & John S. Rinehart of the existence of the 
hardness plateaus lying transverse to the direction of propagation of the shock 
“4 

a. our investigations several cylinders of different diameters ranging from 1-5” 
to 3:5” were cut out of rolled rods of brass and mild steel and small holes were 
bored to the same depth axially in which the plastic explosive materials were 
packed and exploded in safety ditches, dug in the ground. Two plates of mild steel, 
4” x4” x14” mounted parallel to one another about 1” apart were also exploded 
similarly. Measurements of hardness and grain size were made at numerous 
points on each of the several cross sections taken both along and transverse to 
the direction of propagation of the shock waves. The results are presented in 
the form of typical photomicrographs and average curves showing the variation in 
each of these quantities from point to point caused by the explosive stresses. 

It is found that on the whole the change im hardness of the material gradually 
decreases as we proceed along the direction of propagation of the shock waves. 
Maximum increase in hardness is observed at the cross section at which a maximum 
reduction in radial thickness has occurred. In some cases an edge effect indicating 
a slight increase in Hardness at the outer surface is also observed. An increase 
in hardness seems to be associated with an increase in the number of grains per 
unit area, Further work is still in progress. 


51. Ball Mill Performance with Different Crushing Media. 
B. C. DATTA and S. K. NANDI, Kharagpur. 


A steel ball mill, 8” dia.x84” length and operated at 44 r.p.m. was charged 
with different crushing media :—(1) 1” dia. steel balls—i00 Nos. (2) 1” dia. 
porcelain balls (3) 134” dia. steel balls (4) steel rods 1” dia.x1” length (5) steel 
rods 1” x 334” (6) steel rods 1”x734” (7) steel rods 3” x71” (8) steel bars 1”x1”x 
7%”. In each case the total weight of the grinding media was equal to that of 100 
steel balls, which occupied 24-4% of the mill volume. The mill was operated for 


* é Dy i Y7 
30 minutes with 250 and 500 gms. of coal, $ to = size and the product was sieved 


in the range 10-300 mesh. Mill performance was estimated from the new surface 
created, which was obtained from the area under th 
under size versus reciprocal of size. 

With 250 gms. feed, the 
given above were 49-5, 49-4, 
feed the areas were 43:8, 41 
show that maximum efficien 


e cutve-cumulative per cent 


areas for the 8 different crushing media in the order 
50:7, 58:7, 59-8, 50:6, 32:6 and 40 em?; while 500 gms 
8, 41:7, 45:0, 42:0, 37:8, 28-4 and 39-7 cm?. Results 
cy is obtained by 1”x1” rods followed by 1” balls. 


52. On the Hydromechanics of Breaking -Waves—Ener 


qe gy Absorption in Maritime 


Dr. S. K. ROY, Poona. 
aking wave, the absorption, transmis- 
impact pressure transients have been 


tests and also to some extent in prototype 
e structures researches. Systematising 
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the physical laws involved has been difficult due to the finite amplitudes involved 
and due to a lack of exact knowledge of the energy exchanges involved in breathe 
waves. A good example of the linearised treatment of the deep water waves ae 
fairly flat slopes is contained in F. Biesel’s contribution in gravity waves It A 
difficult to take detailed account of the wave breaking and energy absor ton in 
such cases, without a knowledge of the effect of finite amplitudes. In me oe 
paper, use is made of the linearised solution for shallow water waves for dealing 
with a variety of cases in closed form. Following the usual field equation of the 
problem, the characteristic features of an advancing Progressive wave fon sloping 
beach and the breaking are reproduced. ‘The propagation of wave energy and 
the energy of a breaking wave are analysed to obtain the absorption functions for 
different parameters of the wave. Transition from deep water to shallow water 
is examined, and a deep water parameter is used for obtaining the different values 
of energy absorption function. ‘The limiting criteria for large wave-lengths and 
steep slopes are also deduced. A comparison with J. Healy’s data, shows good 
agreement in the order of absorption values and in the general trend of its rise 
with increasing flatness of the beach. ‘The absorption criteria are important fer 
sea walls and breakwaters as well as harbours. Further work on the second order 
effects and in observations of harmonics in the reflected waves would add to the 
rational treatment of the physical aspects of the 


breaking wave and its importance 
in maritime structures. 


METALLURGY 
53. On Dephosphorisation of Cast iron in Hydrogen. 
B. CHATTERJEE and K. R. SANGAMESWARAM, Sibpur. 


Studies have been made of the progressive removal of phosphorus from 
powdered samples of a specimen of cast iron (P, 1:30%) on heating in a current of 
hydrogen containing 1:2 per cent. by volume of moisture. The phosphorus con- 
tent has been found to decrease to 095% in 8 hours and to 090% in 25 hours. 
Very little dephosphorisation has been found to take place after 25 hours. These 
results confirm our previous observation (Proc. Indian Sci. Cong. Assn., Ill, 426, 
1955), viz. that the phosphorus contents of two samples of cast iron containing 
076% and 0:50% P, were not reduced on treatment with moist hydrogen at 1000°C. 


54. Studies on the Nature and Distribution of Mineral Matter in Indian Coals. 
PARIMAL SEN, G. B. MITRA and A. N. ROY, Kharagpur. 


The distribution of mineral matter in different size fractions obtained on 
Crushing and screening of common Indian coals was reported in an earlier pub- 
lication. The general trend was a decrease in the ash content from coarser to 
finer sizes. In the present investigation the different size fractions of a sample 
of Digwadih Grade III B Coal have been examined to study (i) the distribution 
of petrographic constituents, (ii) the distribution of mineral matter by chemical 
analysis of the ash and X-ray diffraction photography of the coal powder. 

It has been found that the vitrain and clarain content in the coal is low, 
about 4 per cent, and these ingredients concentrate more in the finer sizes, the 
Variation in distribution being 1:1 per cent in—10+25 mesh to 65 per cent in 
~150+200 mesh. Fusain follows a similar trend. Its distribution varies from 16-2 
Per cent in —5+10 mesh to 26:9 per cent in —52+150 mesh sizes. The durain con- 
tent which is very high exceeds 70 per cent and concentrates more in the larger 
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2 articles. The variation is from 82:5 per cent in —5+10 mesh to 68-8 per cent 

Size meni 0 mesh. From the chemical analysis of ash it has been found that 

A ile the silica content is lower in finer sizes (49:2 per cent in —52+150 mesh) 

T in coarser sizes (547 per cent in —5+10 mesh) the oxide contents of iron, 
ini te. are higher in the finer sizes. . i 

Ee S the presence of the minerals—muscovite, quartz, chlor- 
; Sai 4 z ~ n > 

apatite, grossular, garnet and pyrrhotite, have been detected. 


55. Some Characteristics of Martensite Formation After Conditioning Treatment, 


S. C. DAS GUPTA, Howrah. 


Austenite-martensite transformation in steel is influenced by arresting the 
transformation and reheating above Mstemperature. Depending upon the tem- 
perature of reheating further transformation may be decreased or increased in 
amount. The latter process is termed conditioning. Some aspects of the condition- 
ing phenomenon with respect to austenite-martensite transformation in a 15 pct. 
chromium 0:7 pct. carbon steel has been studied in this investigation. The dergee 
of conditioning is measured by the amounts of martensite formed on subcooling 
specimens containing some initial martensite, subsequent to the reheating treat- 
ment in the range of 350 to 600°C. Increasing temperature of reheating progres- 
sively increases the degree of conditioning. Above the reheating temperature of 
450°C an important change is observed in the mode of the nucleation of some 
of the martensite plates formed on recooling. The edges of the initial martensite 
plates appear to act as nucleation sites for further formation of martensite plates. 
On reheating above 500°C a substantial amount of further transformation is con- 
tributed by small-sized feathery martensite formed preferentially in the neighbour- 
hood of original martensite plates. The above mentioned modes of formation of 
martensite are explained by assuming the possibility of depletion of carbon and 
chromium from the austenite in the immediate vicinity of the prior martensite plates. 


56. Effect of Undissolved Carbide on the Stabilisation of the Austenite-Martensite 
Transformation. 


S. C. DAS GUPTA, Howrah. 


The amount of carbide remaining undissolved after austenitizing treatment has 
been found to play an extremely important role on the transformation of austenite 
to martensite in a 15 pct. chromium 0-7 pet. carbon steel. In this steel a critical 
amount of the undissolved carbide, produced by austenitizing at 1225°C for 2 hours, 
stabilises the austenite completely against transformation even upto liquid oxygen 
temperature, after quenching in brine at room temperature. However, the change 
in the amount of the undissolved carbide, brought about by ALe UZnE above 
or below 1225°C for the same length. of time, failed to produce such stabilisation. 
The higher temperature of austenitizing possibly did not produce sufficient amount 
of carbide to cause the phenomenon, whereas the lower temperature retains appre- 
ciably large amount of carbide decreasing the alloy and carbon content of the 
parent austenite and thus making the transformation of austenite to martensite 
more potent. Carbide particles may provide sufficient number of regions of carbon 
concentration, so that carbon atoms may diffuse into the regions of martensite 
embryos. They may also lower the effective grain size of the material. Partial 
stabilisation effect was noticed in the case of the specimens austenitized “at about 


1235°C, quenched in brine at room temperature and cooled immediately to subzero 
temperatures. However, holding at room temper 


ae ature before subcooling produced 
complete stabilisation for 1235°C austenitizing tre a, 


atment also. 
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il 57. X-ray Diffraction Studies of “Vanadium-titanium Bearing Iron Ore” of India. 
Í “J P. K. SEN, R. K. MITRA and G. P, CHATTERJEE, Shibpore. 
l The Vanadium-titanium bearing iron ore of India has great potentialities 


particularly because of its vanadium-content, ’ 


- The conventional method of treating 
the ore in an iron blast furnace is not possible because of its high titanium con. 
tent. For the purpose of utilising this ore-mineral economically it is necessary 


to know the nature of the compounds occurring in the raw untreated ore and also 
the changes it undergoes during oxidation and reduction treatments. An attempt 
has been made in this paper to investigate by X-ray diffraction the constituents 
present in the raw ore, in the ore after roasting in air and after reduction by 
Í coal gas. It has been found that the raw ore contains Fe,0,, Fe,O, and 
i FeO.TiO, and small amounts of TiO,. There are indications of the presence of 
FeO.V,0, also. The roasted ore contains mostly Fe,0, and small quantities of 
eon, the other constituents. ‘I‘he reduced ore contains mostly Fe, small quantities of 
} 

\ 


——— 


Fe,0,, FeO.TiO, and TiO,, The sequence of the presence and absence of certain 
lines and the changes of the relative intensities have been discussed, 


58. Thermodynamics and Kinetics of Anelastic Behaviour of Metals and Alloys. 


Dr. G, P. CHATTERJEE, Sibpore. 


It is well known that metals and alloys are neither truly elastic nor truly 
plastic and work-harden on deformation. In an isothermal deformation of a work- 
hardening material whose state is defined by tensors of stresses and plastic strains 
it is assumed for mathematical simplicity that under a given mechanical state and 
an infinitesimal change of stress, the change of strain is uniquely determined. ‘The 
stress-strain relation of a work-hardening material is, for simplicity again, assumed 
to be homogeneous and linear. Inspite of the usual rigorous mathematical approach 
conditions of continuity, uniquenness, irreversibility and consistency often put 
serious restrictions and lead to oversimplifications of the result. A different 
approach has been attempted in this paper—first a thermodynamic treatment of the 
Problem and then the kinetic approach to introduce the effects of rates of stress 
and strain. A formal thermodynamical approach yields the following relations : 


gO mone ae 


do=G; (de—adT) (1) 
and —VCS £ q (2) 
= iceman canned 


Where do, dE, dT and ds stand respectively for changes in stress, strain, 
temperature and entropy/volume of the material, G, and Gs are isothermal 
and adiabatic modulii of elasticity, Cois the specific heat at constant stress, 
a is the Coefficient of thermal expansion and B is the adiabatic change of tem- 


Perature per unit strain. The kinetic approach is introduced with the assumption 
that : 


d (Tds. AT (3) 


Where to is the time of thermal relaxation under constant stress. It has been 
Shown that these three relations under different specified conditions help to explain 
the anelastic behaviour of metals and alloys, 
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59. Rate of Oxidation of Carbon Steels at Different Temperatures on Vacuum 
Diffusion of Nickel and Chromium. 


S. S. PANI, K. C. SOM and G. P. CHATTERJEE, Sibpore. 


have comparatively high rates of oxidation 
Several different oxide-layers are formed 


and the rate of oxidation is governed by the nature of the base metal, ie nature 
of the film or films formed and the environment. _Among other factors ionic 
and/or electronic conductivities of the films play an important role in cobs lis 
the rate of oxidation. A suitable complex film with low ionic and/or electronic 
conductivity may reduce the rate of oxidation. An attempt has been made in this 
paper to form a layer of Fe-Ni-Cr by high temperature diffusion of Ni and Cr 
under vacuum and subsequently study the rate of oxidation at different tempera- 
tures. It has been found that the rate of oxidation is cut down more effectively by 
prior short-time diffusion anneal under vacuum rather than longtime anneal. 
Apart from fundamental studies on diffusion, the potential usefulness of the 


process has been indicated. 


Tt is well known that carbon steels 
particularly at elevated temperatures. 


60. Rate of Oxidation of Aluminium-Titanium Alloys at Different Temperatures. 
K. R. SANGAMESWARAN, B. CHATTERJEE and G. P. CHATTERJEE, Sibpore. 


The rate of oxidation of metals and alloys are governed by (i) the properties 
of film formed on the surface (ii) the diffusion of atoms or ions taking part in 
the formation of the film, (iii) the environment and (iv) the temperature. For a 
given temperature and environment, therefore, the rates of formation of films 
are governed essentially by the nature of film formed and the diffusion coefficients 
of the atoms or ions concerned. It is well-known that Ti increases the corrosion 
resistance of many alloys. An attempt has been made in this paper to describe 
quantitatively the behaviour of the oxidation of Aluminium—Titanium alloys con- 
taining 0:1 to 0-4 per cent. of Ti when heated in dry air at different temperatures. 
It has been found that (i) for samples containing 0-1 and 0:2% Ti, the loss of 
weight is a logarithmic function of time at 180°C and 360°C. (ii) for samples 
containing 0-4 per cent of Titanium, there is slight departure from the logarithmic 
law. The causes for both the above observations have been discussed. 
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1. A Note on Implicit Functions. 


H. M. Sencurra and B. K. Laura, Calcutta. 


Wo prove here the existence of a unique and continuous function y = Ẹ (v) deter- 
mined implicitly by the relation f(v, y) = 0, under the following conditions :— 


If (i) f(e, y) is a continuous function of ~ in a neighbourhood of a given by 
1—8,;<a<a+e,, E€ >0, for an every where dense set of values of y in a neighbour- 
hood of b given by b—s2<y<b+ E’, E2, E2" >0, and is a continuous function of y in 
the neighbourhood of b for all w in the neighbour hood of a, 

(ii) f(a, b) = 0, 

(iii) f(x, y) is a strictly increasing (or decreasing) function of y in the neighbourhood 
of b for an everywhere dense set of values of x in the neighbourhood of a, including « 


(this everywhere dense set will be denoted by S), 
(iv) any zero (£,7) of f(z, y) in the neighbourhood 
a—8&<UCa+e1 
b—s [Ly [Sbt E: 
of (a,b) on ~ =¢, teC(S) [O(S) being the complementary set of S with respect to 
the neighbourhood of a], be the limit point of two sequences of points 
(EnH Sn) Sn > 9, n0 
(E7—8'n)» Sn > Sn? 


such that f(t,7+5n), f(f7—8/n) <0, n = 1, 2,3) «+ then 


which when substituted in tho 


(1) there exists a unique function y = P(e) 
neighbourhood of a. 


equation f(«, y) = 0, makes it identically zero in the 


(2) p(x) is continuous in the neighbourhood of a. 
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a Theorem of Osgood. 


2 


2. A note on Ostrowski’s Generalisation of 


ae 


P. L. GANGULI, Calcutta. 


The following results are proved : 


Theorem: Let f(t, x) be a continuous function of the point (t, %) for agv<b and 


t>T and let 


lim f(t, x) = f(e), 
t—oo 
where f(«) is continuous in a<xv<b. Then for every €>0, there exists a subinterval 


(a, 6) and a positive number To such that 

| f(t, w) f(t, x) iK 
for any pair of points (t, v) and (t, a’) lying in the semi-infinite rectangle a<a<b; 
t> To. 
Cor. Given an arbitrary e>0, there is an everywhere denso set of non-over- 
lapping intervals Jp(an<u<bn) which we may take to be open, and a sequence of 
positive numbers 7’, such that for any two points (t,x) and (t’, x’) lying in anKt<bn, 
tTn, the inequality 

AG v) ft, w)(|<e 
holds. 


3. On the characteristic Polynomial and characteristic roots of the product 


and powers of matrices. 


j Omar ALI SIDDIQI, Aligarh. 

In a recont paper Roth [1] proved the following theorem on the characteristic 
polynomial of two matrices. 

Theorem I. If A and B aro nxn matrices with elements on the field F', whose 
characteristic polynomial aro ao(x?)—xva,(x2) and bo(x2)—gb;(x2) respectively, where 
Uol), a(x), bol), are elements in the polynomial domain F[x], of F, and if the rank 
of A—B does not exceed unity, thon the characteristic polynomial of AB is 
(=1)"[do(%)bo(a) —va:(x)bi(x)]. 

In this paper I have given a shorter and direct proof of this theorem. I also 
obtain the following results on ch. polynomials and ch. roots. 

Mizaro II. If A is any nxn matrix with elements in the field F where the ch. 
polynomial is ao(%2)—aa;(xz2) then the ch. polynomial of A2 is a3(x)—xa3(x), and 
the ch. roots of A? are equal to the Squares of the ch. roots of A. 

Theorem ITI, If a; are the ch. roots of a nxn matrix A in a field F then tho 
ch. roots of f(A) are flai) where f(z) is a polynomial function, 

Theorem IV. If A,B are nxn matrices in the same field and aj,pj are their 
characteristic roots then 

(1) the ch. roots of AB are same as those of BA and are equal to a; gjin an 
ordered form. 
sg (2) the ch. roots of A?B2 are same as those of B2A2 and equal to a} BF, in an 
ordered form, 
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4. On reduction of a class of problems in Hydrodynamics to a problem 


} in Electrostatics. 


S. D. Nicam, Kharagpur and S. C. GUPTA, Agra. 


The hydrodynamical equations for the slow motion of a viscous fluid past a flat 
plate bounded by any curve have been reduced to Laplace’s equation. The boundary 
conditions in the plane of the disc aro such that the problem reduces to a problem in 
Electrostatics, which in some simple cases can be solved by the help of Transforms, 
y In the case of flow past a circular disc,.treated earlier by M. Ray, the analysis simpli- 
i fies to the solution of a set of dual integral equations involving Bessel functions. The 
general problem for any boundary can be worked out by using numerical methods. 


5. Surface-waves due to an Oscillatory-Point Source. 


| ` S. N. Stew, Kharagpur. 

į Two dimensional initial-value problem for the propagation of surfaco gravity 
y waves on the surface of infinite mass of liquid due to an oscillatory point source has 
i] been solved with the help of Hankel’s transform. If we make the time variable tend 


| to infinity, we got the solution for steady-state problem. Again if we make the space- 
variables tend to infinity, an outgoing circular wave is obtained the amplitude of which 
eS dies out as the square root of the distanco from the origin. 


6. Application of Dirac’s 6-function in isolated force problems of semi- 
infinite elastic solid of isotropic and non-isotropie materials. 


G. R. Verma, Pilani. 


f 

| 

| 

| . 

| In this paper problems of isolated forces acting on the boundary of a semi-infinite 
| solid, composed of isotropic or non-isotropic material have been solved by using Dirac’s 
} 6-function. It is shown how Dirac’s §-function can be used with advantage in the 
i problems concerned with semi-infinite solids of isotropic material as well as of thoso 
| having transverse isotropy. i 


7. Hypo-elastic pure flexure. 


In hypo-elasticity, a subject of very recent origin, Truesdell has generalised the 
classical linear theory of elasticity i.e., small stress = f(small strain from an unstressed 
state) by taking stress increment = f(small strain from the immediately preceding 

| state) or mathematically to begin with 


| P. D. S. Verma, Kharagpur. 
| 
j 


rate of stross = f(rate of deformation) 


where rate of stress, to be dynamically consistent, is the tensor 


Ae i ik as ab i yk 
s} = a 8} + Sik vk — s vp — 8] Me + sj vi>» 
4 s$ being the spatial stress tensor referred for convenience to twice the shear modulus 


as the unit of stress, vt the velocity, comma the covariant derivative and the rate of 
deformation is 4 [vito]. He takes a still more general concept of elasticity when 


he writes s = f(d, s) as the constitutive equation of the ideal material i.e., where 
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response to deformation d is moderated by reigning stress field s. With the restric- 


tions (i) no modulus of our ideal material shall carry a dimension independent of the 


dimension of stress, (ii) f must be an analytic function of the components dj and s 


he has established the following matrix (constitutive) equations for an hypo-elastic 
isotropic body :— 
S = Sgo 1491 d+ 8928-+Mgs1+ galds +sd) + 5958" + Mgs s+ Nort 
+4gs(ds2 +82d) + Mgos2+Ngios+Ngi18? 


k 


; SE -i Sh 
where S=d, M= s dp, N= sj s} ne 


self], s= lll, d= l% l 


and g’s are dimensionless analytic functions of the principal invariants of s; for 
different grades g’s are defined in a particular problem. Equations of motion and 
mass have to be taken as in Elasticity theory. Boundary conditions are also the same. 
Stress-strain relations are not assumed. Truesdell has already discussed problems 
on simple shear and torsion. 
In this paper we have discussed the steady bending of a narrow but thick rectan- 
= gular plate of constant density into a circular form of hypo-elastic isotropic material 
of grade zero. We find. 


r_a 


a A P pa 
= a $., s} = 0 
ay =—} 3) = 0 s 
a , z ystem of stresses 
sy =0 5 s=0 


The displacements appear as 


a |e 
u = A v= 0, w=0 
where / is elastic constant. ‘a’ is the inner radius of the cylinder. 


This shows that forces must be applied to the straight edges and the curved surface 
of the tube so as to keep the plate in the circular form. 


8. On Apparently Adiabatic Motion of Gases. 
A. S. Gupta, Kharagpur. 


Tn all motions connected with the gases, question regarding heat are generally 
suppressed a relation of the type 


po cy 
fe assumed. We raise the question, “Will such a relation hold even when there is 
eat transfer going on between the parts of the fluid?” The state of fluid in such 


È OD is thus pictured as an apparently adiabatic motion in which Y is not necessarily ace 
Cv 


i ; ma this note 3 spherically symmetrical distribution is considered and the problem 
solved by a particular type solution known as homologous change. We have come 
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to the conclusion that apparently adiabatic radial motion is possible if the gas starts 
from certain initial distribution and y = $. 


Similar results in plane and axial fluid are expected. 


9. On the steady laminar flow of certain non-New 


i tonian liquids through 
f an Elastic Tube. 
| 


M. N. I. NARASIMHAN, Kharagpur. 


Tho flow of certain non-Newtonian liquids through an elastic tube has been con- 

- sidered by taking account of the second order terms in the stress-strain velocity rela- 

tions of classical Hydrodynamics. The conditions have been examined, under which 

the solutions obtained are valid. It is found that the effect of cross-viscosity is of 

opposite nature to that of inertia. Furthermore it is shown that the effect of cross- 

| viscosity is to increase the radius of the tube with distance along the axis, though 
| this effect is not sufficient to compensate the effect of viscosity and inertia, 


$ 
f 
1 
Í 


| 10. Wave Resistance due to the uniformly accelerated motion of a pressure 
| system. 


R. N. BHATTACHARYA, Calcutta. 


In an earlier paper by the author the surface elevation of the wave generated 
by the uniformly accelerated motion of a pressure system over the undisturbed surface 
of deep water was worked out in the form of an infinite repeated integral. This integral 
| was analysed into three parts and evaluated by the method of integration by parts 


Defining wave resistance, after Sir T. H. Havelock (1917), as the horizontal 
component of the pressure, integrated over tho entire pressure region, it is found in 
this paper that the wave resistance has three component parts Ri, Ro and Ry corres- 
ponding to the three surface elevations stated above. Of the three parts Rg represents 
the exclusive direct effect of acceleration and R; and R, are analogous to Sir Havelock’s 
results for uniform motion of the pressure system. As in Sir Havelock’s result Re is 
small in comparison with R, and represents a small deviation effect dying out with 

f timo. But Rs, which exists as long as the acceleration lasts, is twice as lorga as Ry. 
| This result is very important for it shows that the wave resistance to the motion of the 
ship is far greater when it is acquiring its desired speed than when that speed has 
| 


and Kelvin’s method of group approximation. 
Í 
| 
| 
| 
i 


alroady beon attained. 
A particular example has been worked out numerically and tho graphs drawn. 
The graphs show qualitative agreement with -experimental results. 


ll. Disturbances of Cylindrical origin in an Isotropic Elastic medium. 


S. K. CHAKRABORTY, Calcutta. 


The paper deals with the investigations of Disturbances in an infinite homogeneous 
isotropic and perfectly elastic medium produced by a ROUCO operating on a small 
portion of the inner surface of a cylindrical hole, 
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(i) Disturbances produced by a 


Problems considered in this paper are those of: 
ylindrical hole; (ii) Disturbances 


normal stress over a narrow band of the surface of the c 
produced by an axial shear over a narrow band of the inner surface of the cylindrical 
hole; (iii) Disturbances produced by a localized torsional forces over a small portion 


of the inner surface of the cylindrical hole. 


Section II, Statistics 


1. On the unboundness of Infinitely Divisible Laws. 


S. D. CHATTERJEE and R. P. PAKSHIRAJAN, Lucknow. 


It is proved that a proper infinitely divisible distribution is necessarily unbounded 
The proof makes use of the canonical representation of an infinitely divisible distribu- 
tion due to Kolmogorov and Polya’s theorem regarding bounded probability distribu- 


tion. 


2. Diffusion by Discrete Movements. 
H. ©. Gupra, Aligarh. 


Discussed briefly by Taylor in 1922, Goldstein published in 1951 a more complete 
investigation of the problem of diffusion or random migration in a straight line by 
discontinuous movements. This problem is considered here in greater generality 
and in addition formulae have been obtained for distributions in the presence of 
barriers, reflecting or absorbing or partly reflecting and partly absorbing. 


3. On a Method of Life Testing. 


A. GuosH Masumpar, Calcutta. 


Planning an experiment to measure the length of life of individuals in a popula- 
gion presents certain peculiar difficulties. To measure the lengths of the life of all 
ndividuals in a sample, one has to wait till the last individual dies. This generally 
taes a lot of time. Life tests are therefore generally terminated before all the in- 
dividuals die out. The present paper considers a procedure where the members living 
are counted every h hours for kh hours when the experiment is discontinued. The 


Beene orate) stetisrical analysis for this type of situation has also been developed when 
the probability density function is of the exponential type 


4. On the use of certain transformations in the 
designs. 


s V. N. Murry, Rajahmundry. 


analysis of certain 


i EAP le. method of solving the normal equations that one gets in the analysis 
of design HB given, and the method is illustrated in the case of a Balanced Incomplete 
Block design. The method can also be used in other types of designs 
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5. On Problems in the Determination of Optimum Conditions. 


U. K. SEN, Kharagpur. 


The mothod of steepest ascent used for finding a response surface in the experi- 
mental attainment of optimum conditions appear: 
The approximation of the response surface by a quadric i 
blems of linear programming or of quadratic pro 


gramming, which in turn may be 
reduced to equivalent saddle value problems. 


/ 


6. On certain two sample non-parametric tests for variances. 


BALKRISHNA V. SUKHATME, New Delhi. 


Lot X1, X2, ..., Xn and Yı, ..., Yn be two samples of independent observa- 
tions from populations with cumulative distribution functions F(x) and G(x) res- 
pectively. It is assumed that F and G are absolutely continuous and that they are the 
same in all respects except that they differ in the scale parameter. The problem 
considered here is that of tosting the hypothesis that the two samples come from the 
same population. 

If the samples come from normal populations, the usual test of this hypothesis 
is the variance ratio F test which is sensitive to hon-normality. Attempts were there- 
fore made to construct non-parametric tests especially by Mood (1954) and Lehmann 
(1951). The paper considers these tests, specially from the point of view of power. 
A new non-parametric test is proposed and a general formula is derived for its asymp- 
totic efficiency with respect to the variance ratio F test for scalar alternatives but 
almost arbitrary continuous distribution functions, i 


Section III, Physics 


l. Slowing down of neutrons in moderators. 


V. P. Ducear, Bombay. 


A study has been made for the spatial distribution of slowing down neutrons in 
graphite at different energies using resonance detectors like Pd (24 e.v.) and In (1.46 
e.v.). The neutron age up to thermal energies has also been determined using Mn 
detector covered with Gd. 

Using a fission source of neutrons, the age of neutrons up to Jn resonance has 
also been determined in BeO. 


2. Chelation and Raman Effect. 


K. Ramavataram, Hyderabad. 


Raman spectra of chelate compounds having the carbonyl link zooa that tho 
C=0 frequency is reduced as compared to its value in corresponding non-chelate 
Structures. Chemical and physical data reveal that intramolecular hydrogen bonding 
makes the chelate molecule a closed system. Investigations on the extent of closed- 
ness of this system have been undertaken on chelate substances like salicyl aldehyde, 
o-hydroxy acetophenone etc., by changing the environment of these molecules. Inter- 
esting results have been obtained which go to prove that additional hydrogen bonding 
of chelate molecules does occur, although the magnitude of such effects is very small. 
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3. Absorption and fluorescence spectra of uranyl nitrate solutions. 


D. D. Pant and D. P. KHENDELWAL, NainiTal. 


Absolute intensity measurements in absorption of uranyl nitrate in the region 
5000 A to 2000 A in aqueous solutions at various dilutions have been made. ‘JKasha’s 


observation that eleven peaks observed in anes 2 apceres form a mago Slotemie k 
transition is shown to be untenable on the basis of intensity and other considerations. 
Bands have been observed right upto 3170 A, thus the total number of such bands is ` 


16. Our observations show that there must be at least three electronic transitions 
in the region 4900A to 300A. Comparison with aqueous solutions of uranyl acetate | 
shows the following differences— 

(I) The fluorescence spectrum is very diffuse yet has some structure while in 
acetate the spectrum is continuous. 

(IL) The pH of acetate solutions is higher. 


(III) The absorption bands are very much sharper in the nitrate than in tho 
acetate and are less susceptible to dilution. The observations indicate greater tendency 
towards complex formation in the acetate solutions. 


4. Wide Tuning -Range inverted Interdigital Magnetron. 


AMARJIT SINGH, New Delhi. 


coaxial line to the anode. The outer conductor terminates at one set of fingers, and 
the inner conductor is extended to meet the face plate which supports the other set of 
fingers. The zero order mode of the anode couples very strongly with the TEM mode 
in the coaxial line. The resonance frequency is thus effectively controlled by a short- 
ing plunger, which slides in the coaxial line. 


The resonator of an inverted interdigital magnetron has been formed by joining 


This arrangement has an advantage over the normal interdigital magnetron, in 
that the magnetic circuit is not made unwieldy. In cold tests performed with this 
type of resonator, tuning ranges of the order of 1.8: 1 have been obtained. 


-5. Fabrication of Multicavity Magnetrons. 


AMARJIT SINGH and NAGESH HANDRA VAIDYA, New Delhi. 


Techniques for fabrication of tubes in general and Magnetrons in particular have 
been developed and the required equipment has been set up. Operating magnetrons 
have been made successfully. In this paper some of the important techniques have 
been described. These include, glass-to-metal seals, brazing in hydrogen atmosphere, 


formation and coating of heaters and cathodes, final assembly, evacuation of the tube 
and activation of the cathode, 


6. Attenuation of Radar Waves by Rain in India. 


S. S. SRIVASTAVA and M. K. Gupta, New Delhi. 


The performance of radars is considerably affected in X and K bands by inter- 
voning rain which causes attenuation, distortion and shadowing of distant targets 
by nearby precipitation echoes. A front line of showers in India very often involves 
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the passage of a ïadar beam through several hundred mm-hr-t miles of rain which 
is quite strong to render 3 cm: Radar equipment practically inoperative. Attenuation 
of radar waves by different intensities of rain in India, from the data available from 
the Indian Meteorological Department, has been calculated for different wave lengths 
and decrease in the target range of AN/APS-10 Radar is estimated. A comparison 
is made between ranges obtained in 3 and 5 cm. bands for different rain intensities 
and it is pointed out that an all weather search or reconnaissance radar working in 
the X-band will be very unsatisfactory during monsoons in India, 


7. Study of Electrolytic Dissociation of X-ray Diffraction-III. 


P. N. SHARMA, S. N. Durra and S. R. BHATTACHARYA, Lucknow. 


In two previous communications (Procs. 4lst and 42nd Indian Science Congress, 
Pt. III; 1954, 1955) the present authors have reported investigations on the X-ray 
diffraction effects of aqueous solutions of acid-salts at different concentrations with 
a view to studying the progress of electrolytic dissociation of its molecules in solution. 
A remarkable series of photographs were obtained which portrayed all the changes 
taking place from the solid state to a state of very dilute solution. It was pointed 
out that the stepwise dissociation of the acid salts was responsible for the successive 
changes in the observed patterns and the latter were interpreted as mainly due to the 
rearrangement of the water molecules by the electric fields of the ions. ‘The extension 
of the study to the solutions of normal salts naturally suggested itself. 


The present paper gives an account of the studies on the X-ray diffraction effects 
of aqueous solutions of NaoSo,, MgSo4, (NH4)o, So, and CoSo, selected because of 
their wide variation in type and valence. It has been found that the sulphates in 
general show abnormal results—as is indicated by other investigations as well-perhaps 
due to the large amount of polymerisation which they usually undergo in solution. 
Accurate microphotometering of the patterns is under way with a view to arriving at 
some definite conclusions. 


8. An X-ray Study of 1.8 dihydroxyanthroquinon. 


A. V. JAGANNADHAM. 


The crystals of 1.8 dihydroxyanthraquinone are found to belong to the tetragonal 
crystal system. The accurate unit cell dimensions have been found by taking rotation 
photographs and Weissenberg photographs about the three axes. @ = b = 5.624 A.U. 
and c = 31.19A.U. The density is experimentally found to be 1.455 gm/ce. and the 
number of molecules per unit cell turns out to be 4. Complete indexing of the Weis- 
senberg photographs about all the axes indicate that the space groups is 0? —P4,, 
or its enantiomorphic form C}—P4;. 


9. Estimation of Bond Ionic Character of C-O linkage from Diamagnetism. 
R. M. Maruur and C. R. KANEKaR, Bombay. 


Diamagnetic susceptibilities of a number of coumarin and substituted coumarins 
have been measured by the Gouy’s method. It is observed that the musoeptibility 
of CH» group determined from hydroxy coumarins and their mokoz derivates is 
about one unit smaller than that obtained from coumarins and their methyl derivatives. 
This diminution appears to be mainly due to the increase of positive charge on carbon 
ed to that on carbon in the methyl group. It 


atom in the methoxy group as compar : 
; C-O bond in the methoxy compounds 


is possible to calculate the ionic character of’ 
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from this diamagnetic data. The estimated value comes out to be 39.0%. The bond 
ionic character calculated from Hannay and Smyth’s expression by using Pauling’s 
values for electronegativity of carbon and oxygen is however 19.5%. The discre- 
paney probably arises because the Pauling’s electronegativity value of carbon is some 
what higher than what may be expected for sp? carbon. A new value of 1.8 has been 
suggested for the electronegativity of sp? carbon on the basis of Moffit’s work. This 
value is substantiated by the fact that it gives the correct polarity to C-H bond; while 
the Pauling’s value yields the reverse polarity. The ionic character of C-O bond 
calculated by using the new value for the electronegativity of carbon works out to 
be 38.2%, in good agreement with that estimated from diamagnetism. 


10. On Some Problems of Magneto-Hydrodynamics. 


D. S. Kornari and F. C. Autuck, Delhi. 


In this paper we have considered the flattening of a gravitational incompressible 
(infinitely conducting) sphere of radius R and mass M subject to tho influenco of a 
magnetic field in the following cases : 


l. The field is taken to be uniform (H) inside the sphere and outside the sphere 
it is kH plus a dipole field of moment 4(1—k)HR3; k is a constant. The component 
of the field normal to the surface of the sphere is the same inside and outside it. We 
find that the equilibrium configuration is a spheroid of ellipticity. 


G 5 H: R4 
S — = — — (l — k) (1+3) — , 
; R 24 $ yest a) GM2 
For k = 0 (Chandrasekhar—Fermi case), we have == — = i and for k= 


(Gjellestad case) H — 0, and kH > Ho 


e _ 5 Hani 


R 8 GM? 
For reasons given in the paper these results are different from those obtained by 
Chandrasekhar—Fermi, and Gjellestad. 


2. We next take the field as produced by currents proportional to the distance 
from the centre. The equilibrium configuration is as shown by Ferraro, an oblate 
spheroid. If we now superimpose on this field a uniform field, such that the resulting 
field vanishes at the centre of the sphere, and has a constant value Ho at large distances 
i from the sphere, the equilibrium configuration is a prolate spheroid. 


11. Dislocations and Polytypism in Silicon-Carbide Crystals 


. A. R. Verma, Delhi. 


j 

if S An experimental investigation of the phenomenon of polytypism observed in 
i pa oe gopio has been camia out by a combination of multiple beam inter- 
i i erometric techniques and X-ray diffraction methods. It is found that the strength 


of Burgers’ vector of the dislocation as revealed by the growth spirals on (0001) and 


she ¢-lattice parameter as measured by X-rays are simply related to each other, lend- 
= ing support to the dislocation mechanism for the creation of polytypes. However, 
3 a more exhaustive study of a large number of -crystals with complicated growth patterns, 
and those with mixed disorder, of which several examples have been discovered in 
the course of this study, points that a modification is needed in the above theory. 
These modifications are suggested. 7 
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Section -V, Geology and Geography. 
1. Pannaite: A New Serpentinite. 


S. M. Marnovr, Calcutta. 


Petrographic and chemical studies of the diamondiferous “ 
found in the volcanic vent at Majhgawan near Panna in Vindhya Pradesh show 
that it is composed almost entirely of a groundmass of various Varieties of ser- 
pentine ramified with calcite veins and without other primary and accessory 
minerals characteristic of the true South African kimberlite. Chemical composition 
shows that magnesia is very low and titania outstandingly high in the Majhgawan 
rock as compared to kimberlite. The original characters of this rock show that it 
is a new variety of rock, and it is proposed to give it the name of “Pannaite”’, 
after the well-known centre of diamond production in this country. 


agglomerate tuff” 


2. Directions of Magnetization in the Deccan Traps. 


J. A. Crece, D. H. GRIFFITHS and E. R. DeutscH, Bombay. 


Collections of oriented samples of Deccan Trap lavas have been made in the 
Linga Area (near Chhindwara) and in the Khandala Area (on the Bhor Ghat). ‘The 
direction of their thermoremanence has been determined by means of an astatic 
magnetometer. In both areas the majority of the specimens were found to possess 
consistent magnetization, their azimuths being directed approximately south-east, 
and their dips downward. The results suggest that at the time of formation of 
the lava flows concerned, the geomagnetic field had been reversed, and that India 
was then located in the Southern Hemisphere, at an approximate latitude of 36° S. 
This implies that at some time during the past 70 million years the whole peninsula 


has moved a distance of approximately 6,000 kms northwards relative to the geo- 
graphical poles. S i 


3. A Scheme for the Re-classification of the Rewa Series (Vindhyan 
System). 


S. M. MATHUR, Calcutta. 


The discovery of the Paisuni beds at the base of the Rewa series has made it 
necessary to put the classification of this series on a systematic footing for the new 
additions to fit in. Instead of two sandstone and shale horizons there are now three 
of each, while there are two new limestones instead of one. The new sandstone 
occurs below the “Lower” and so the terms “Upper” and “Lower” have been 
abolished. ‘I'he older classification gave equal status to all the members without 
showing the inter-relalionship between them. It is now, therefore, proposed to 


Classify the Rewa Series as follows :— 
Karauli Stage ... Diamondiferous Conglomerate 
Sandstone (Old upper Rewa sandstone) 
Jhiri Stage ... Shales 
Diamondiferous Conglomerate 
Itwa Stage ... Sandstone 
Old Lower Rewa Sandstone 
Diamondiferous Conglomerate 
Panna Stage ... Shales 4 
eal Limestone (Old Rewa Limestone) 
Paisuni Stage ... Sandstone 
i Shales 
Limestone 
3 
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4. Physical Properties of some Indian Rocks. 


S. BALAKRISHNA, Hyderabad. 


Rocks made up of poly-crystalline aggregates and having no preferred 
orientation should be elastically isotropic, exhibiting only two elastic constants, 
The phenomenon of total internal reflection has been employed in developing a 
technique for measuring the ultrasonic velocities in rocks using pulsed ultrasonic 
beams. The present paper gives values for both longitudinal and torsional ultra- 
sonic velocities, as determined by this method in the case of a number of rocks 
—igneous, sedimentary and metamorphic—which are ‘elastically isotropic. It has 
been found possible to measure both the velocities within an accuracy of 0-5 per 


cent in most cases. 

The results show that in rocks, both the types of velocities, longitudinal and 
torsional, lie within a range of 5500-6500 and 2600-3600 imeters/sec. respectively, 
‘The values in the case of igneous rocks are usually higher than those for the other 
two types. The variations of both longitudinal and torsional velocities in the 
temperature range of 3°C to 110°C have been determined in a few specimens. It 
is observed that the variation is linear and the velocities decrease markedly with 
increase of temperature. It is also found that these rocks are generally elastically 
isotropic. Slight departures, if any, from . perfect isotropy are attributed to the 
heterogeneous nature of the rocks. The anisotropy percentage, which is small, 
is of the same order in the longitudinal’ and torsional velocities. 


5. A Preliminary Note on the Occurrences of the newly found Gabbroic 
Rocks in the Barabar-Nagarjuni hills and Adampur-Sapneri area, 
Gaya District, Bihar. 


R. $. Mirwar, and F. A. ANSARI, Banaras. 


The basic rocks ranging from anorthosite to gabbro and norite are reported for 
the first time from this area. The outcrops of these rocks occur either in detached 
blocks or in association with a coarse grained granite and an iron ore deposit. 
The other rocks found in the area include minor occurrences of phyllites, schists, 
quartzite, granulite on the one hand and fine grained to coarse porphyritic granite 
on the other. The basic rocks are massive, medium to coarse grained and are very 
similar to anorthosites from Mayurbhanj. 


6. Xenolithic and other Occurrences of Older Rocks in Bundelkhand 
Granites and Gneisses of the type area. 


R. C. Misra and M. N. Saxena, Lucknow. 


The paper gives an account of the xenolithic and other occurrences of older 
rocks in Bundelkhand granites and gneisses of the type area. The study of the 
Bundelkhand granites and gneisses in Hamirpur and Jhansi districts of Uttar 
Pradesh has shown that there are numerous outcrops of schists and quartzites etc., 
scattered throuphout the granitic masses. The nature of the outcrops varies from 
tiny patches to bands extending for long distances. 


; The various kinds of rocks met within the xenoliths are :—biotite schist, Þio- 
tite-muscoyite schist, quartzose schist, granetiferous muscovite schist, chlorite 


schist, calcite bearing chlorite schist, talcose schist, amphibole schist, quartzites 
ferruginons phyllites and amphibolites. 


(uncontaminated as well as felspathic), 
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In most of the cases, however, they have become migmatised and granitised and 
show veined structure. 


The presence of chlorite-magnetite schist in the form of small hill masses 
near the Saprar dam site, south of Mauranipur town, is noteorthy. This rock 
has also suffered granitisation. The schistose rocks appear to have a zonal dis- 
tribution; hornblendic and chloritic rocks being more common in Jhansi district 
and micaceous rocks being more predominant in Hamirpur district. 


7. Foraminifera and Palaeoecology of the Miocene (Burdigalian) Beds 
of Saurashtra, Western India. 


S. B. BHATIA and KrisHna Moman, Lucknow. 


Samples from six different Miocene localities in Saurashtra were examined 
and the foraminiferal contents analysed. About sixty species were identified, 
including two new species. On the basis of the smaller foraminifera, the 
Burdigalian beds are divisible into two zones—Lower and Upper. The Lower 
zone is characterized by the abundance of Streblus beccarii aff. var. globula and 
Elphidium indicum. The fauna is rich in the number of individuals though not 
in the number of species. Sediments belonging to this zone were deposited in 
shallow transgressive seas over the eroded surfaces of trappean-basalt. The 
foraminiferal fauna indicates a shallow-water epineritic depositional environment. 
The Upper zone is characterized by a sudden increase in the number of species. 
The ecologically significant species occurring in this zone are—Textularia 
agglutinans, T. gramen, Clavulina pacifica, Elphidium indicum, Archaias angulatus, 
Sorites marginalis, Quinqueloculina seminulum, Operculina bartschi, O. granulosa, 
Ammodiscus incertus, and Glomospira gordialis. Wcological conditions during the 
deposition of beds belonging to this zone appear to be different from those per- 
taining during the accumulation of the underlying beds. The contained foramini- 
feral assemblage indicates an infra-neritic depositional environment for this zone. 


8. A note on the utilisation of the Iron ores of Salem district, South 
India. 


S. Krisunaswamy, Calcutta. 


In this note, an attempt has been made to show that like its Swedish counter- 
part, the Salem magnetite ores, though of poor grade, could yet be concentrated, 
pelletised, then converted into Sponge Iron by the Wiberg-Soderfors process, and 
the sponge-iron so produced could be treated in Hlectric Arc melting furnaces, for 
the production of high quality steels. Suggestions for the concentration of the 
Salem iron ores, and details of the pelletising process as now practised in Sweden, 
and brief notes about the W iberg-Soderfors process have been included in this note. 


Owing to the availability of large supplies of water from the perennial Cauvery 
river, which flows close-by this well-known industrial town and owing to the 
Presence of a well-established hydro-electric power-supply installation here, Mettur 
town, lying within 32 miles by railway from the largest iron occurrence, viz. 
Kanjamalai, has been suggested as the most suitable site for such an Iron and Steel 
industry, Except for a small amount of metallurgical coal for the manufacture of 
blast furnace coke, which would have to be imported from the Bengal or Bihar 
Coalfields via Calcutta and Cuddalore ports, and the Soderberg electrodes, which 
Would have to be obtained from abroad, the other raw materials for such an industry 


lie within an economic distance of Mettur. 
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9. A Note on some Hot Water springs in Bombay State. 
S. KRISHNASWAMY, Calcutta. 


This note gives a detailed account of the Akloli (Vajreshwari) and Ganeshpuri 
groups of hot springs in the Thana district, of the Unai springs in the Surat district, 
and of the Unapdeo springs in the Hast Khandesh district. 

Recent investigations by the author have shown, that while the Unapdeo water 
can be utilised as a “table-water”, provided it is found to be bacteriologically 
sterile; that there is a possibility of developing the Akloli (Vajreshwari), the 
Ganeshpuri, and the Unai areas into “Spas”, so that these waters belonging to the 
Chloride or Saline type (with some of them being feebly radioactive), may be utilised 
by the needy, under expert supervision and controlled conditions. But owing to the 
fact that the observed and recorded information available about these springs during 
the past century, (since the days of Giraud and Haines in 1855), had been somewhat 
inconsistent in regard to such essential particulars, as the chemical composition, 
discharge, and temperature of the waters of some of them, the author feels that 
certain further detailed investigations under controlled conditions are necessary, 
before one can draw final conclusions about the potentialities of these areas. 


10. A ‘Traverse through Gondwana succession in the Satpura Basin, 


K. P. Rops and R. T. SHUKLA. 


The detailed field study of the Talchir rock formations in the Kanhan Valley 
near Hirdagarh had shown a consistant intimate association with the trappean intru- 
sives and their derivatives. This close association characterised by graded contacts 
suggested as intimate genetic relationship between the two and led to the possibility 
of Talchir clays as being directly derived by decomposition of the trappean material. 
The occurrence of similar bands at different levels within the Barakars and also the 
Motur prompted a study of the upper Gondwana formations with a view to see if 
similar relationships are also to be found in the upper Gondwana formations. A 
traverse was taken along Chhindwara-Piparia road passing through lower Gondwanas 
near Parasia followed by Moturs, Deccan traps, Bijoris, Pachmaris, Ocuwas, Bagras 
and again through the Talchirs and the trap near Piparia as mapped by Crookshank 
and this traverse had shown repeated occurrence of ‘Talchir like chrome and varia- 
gated clays throughout various formations in upper Gondwana succession. Even 
here their association with trap intrusives was repeatedly observed and it left no 
doubt that many of the shaly and clayey bands which occur in these formations and 
particularly in Moturs and Denwas had intimate genetic relationship with trappean 
intrusives as was found to be the case with the talchir shales. 


11. The Ocean Currents and Water Types off the East Coast of India. 
E. C. LA Fonp, Waltair. 


_ Oceanographic investigations conducted under the auspices of the Andhra 
University, Waltair, have thrown considerable light on the horizontal and vertical 
circulation and on the water types along the East Coast of India. From the sea 
temperature, salinity and density it is convenient to establish water types since 
(1) water of low density (Northern Dilute Water) is formed at one end of the Bay 
and (2) water of high density (Southern Bay of Bengal Water) at the opposite end. 
Surface currents can be determined by the distribution of these water types of 
mixtures of them. Vertical circulation can also be ascertained by the orientation 
of subsurface water structure, for example, in regions of sinki 
type extends to greater depth than in adjacent areas 
the subsurface water types are forced up to or near 


ng the surface water 
and in regions of upwelling 
the surface, 
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12. Land Utilization in Mathura District. 


S. D. Misra, Nagpur. 


The paper deals with the following points in detail :—(1) Land use studies 
abroad, (2) Position in India; (3) Land use and applied geography, (4) Land use 
and our food supply, (5) Statistical data of the land use pattern from the district 
of Mathura—this includes the tables on (i) Land unfit for agriculture, (ii) Land fit 
for agriculture, (iii) Cultivable land, (iv) Land out of cultivation, (v) 
(vi) Spring crops, and (vii) The differentials of the crop area. 

Due emphasis has been laid on need for Conservation. This includes the 
following programme :— 


Autumn crops, 


A. Increasing the available supply of water by better methods of irrigation, 
diking, regulating the use of ground water, diverting the rain water, controlling 
the small streams, and forecasting the water supply. B. Restoration of the ravine 
lands. C. Checking erosion. D. Purchase of marginal lands, E. Selling conser- 


vation to public. F. Other types of conservation. 


13. Land-use Survey of Rayapur—A sample study. 


L. Y. KULKARNI, Dharwar. 


Rayapur is situated on Bangalore-Poona Highway at a distance of six miles 
from Dharwar and it represents the type of Land-use from this area of the Bombay- 
Karnatak. This is one of the six villages selected from this area. Its land-use 
is greatly influenced by the Urban Centres—Hubli on one side and Dharwar on the 
other side and hence the selection. For this purpose the land-use and the soil 
survey, the survey of the village proper and the socio-economic survey were carried 
out.. Out of the total area of 1235 acres, 80 per cent is under cultivation, 5 per cent 
is occupied by roads, railways and buildings, 14 per cent is a grazing land and 
1 per cent includes tank and the land under ‘non-agricultural purposes’. ‘The 
climatic conditions of Rayapur favour both Kharif as well as Rabi crops. But the 
Kharif crop is predominant and occupies more acreage. The soil is poor on one side 
of the road and at the foot of the hill. More than 75 per cent of the cultivated 
area is deep black soil mostly given to cotton and other crops. Predominant features 
of land-use suryey of this village can be summed up as under :— 

1. ‘There exists a close correlation between the soils of Rayapur and the crops 
that are produced there. ; 

2. There is a constant pressure on soil as can be seen from the land-use map. 

3. There is very little grazing land as well as wasteland and this has put a 
fullstop to dairy industry of the village. 

4. There is overgrazing due to the large number of cattle. Destruction of trees 
has also taken place recently for various reasons. 

5. The present land-use is influenced partly by the geographical factors and 
partly by the economic and social aspects. 

6. There is no more land left that could be brought under cultivation. 

7. On the whole, majority of the villagers are well-off, though poorly dressed 
and uneducated. 

8. Agricultural practices are much improved compared to the past and also 
Compared to the other adjacent villages. 

9. Change in agricultural pattern of Rayapur is mainly due to the increase in 
urban population in Dharwar and Hubli which can be seen from the increase in 
the acteage under potatoes, vegetables, chillies and groundnut. 
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10. Lastly, their outlook on life, social and cultural activities are largely 


influenced by these two urban centres situated on both the sides of Rayapur. | 


14. Geographical aspects of Dharwar Market. 


L. Y. KULKARNI, Dharwar. 


Dharwar once a small village has developed into a large town in the course of $ 
the last century. Ihe town has gained its importance during the recent years 
as a result of many factors. The nodal position of Dharwar has favoured its 
growth. It is well connected by roads with the surrounding areas. It is a centre j 
of education and commerce. The Dharwar market is the second largest in the | 
district next to Hubli. Articles sold in the market are mainly to satisfy the primary 
needs. Villagers derive many advantages by visiting the Dharwar market. It 
facilitates easy movements of goods and people. It being a District place, there 
ig more demand. Secondly, villagers after selling their produce can purchase | 
cloth, fertilisers, implements and take loans from the Co-operative Societies, 
Thirdly, there are rice husking mills in Dharwar. Lastly, Dharwar affords many 
facilities for recreation. 

The articles which are brought to the Dharwar market are produced by the 
sellers mostly in their own fields. The nature of these articles, however, change Í 
from season to season. In order to study these changes in the commodities from | 
time to time, to find out whether these articles are produced in the surrounding | 
area or brought from a long distance, whether the neighbouring area is self- 
sufficient in each of these commodities or otherwise, to find out the shortages and ? 
the ways in which they are supplied to the people of this area, the Survey of the | 
Dharwar Market was undertaken. 

The Survey of the Dharwar Market was restricted to food-stuffs only. About 
900 persons were interviewed from 73 places. The largest group comes from 
Dharwar proper, then comes Hubli. The number of sellers decrease according to 
to the increase of distance from Dharwar. Out of these 44 per cent were head- 
loads ; 27 per cent by carts, which reflects on the standard of living of the 
sellers. The production of the commodities is largely dominated by the climatic 
factor. Rice, Jawar and pulses are largely sold after the harvest. Vegetables 
are sold during the rainy season. However, the Dharwar market has been spe- 
cialised in rice trade since “Mugad variety” of rice has become popular in the 
surrounding area. Lingayat community is dominating in agriculture as well as in 
Commerce: Further progress has to be achieved through the cooperative societies 
by educating the cultivators, by advancing long term loans, by explaining improved 
methods of cultivation and of grading, by making arrangements for storing the 
produce and by supplying improved variety of seeds, fertilizers and implements. 


he 
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1. The effects of certain synthetic growth regulators on the process of 
vernalization of Sesamum indicum Wg 


S. C. CHAKRAVARTI, Bhopal. 


Present piece of investigation has been undertaken to determine the effects 
of prevernalization soaking of seeds with IAA, NAA, 2 4-D and TIBA in the 
cogcentratons of 50, ©5 and 0:005 ppm. in distilled water on the induction © 
early flowering in Sesamum indicum L., T. 10. Only unsplit seeds were used for 
experimental purposes. i 
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There was no significant difference in the time taken to flow 


3 3 er by plants raised 
from seeds subjected to a pre-sowing treatment of :— 


(i) Soaking with water; 
(ii) Soaking with solutions of different chemicals ; 
(iii) Soaking with water followed by chilling; 
and (iv) Soaking with solutions of different chemicals followed by chilling. 


2. Physiologic specialisation in Colletotrichum graminicolum (Ces.) Wils. 


KHURSHEED ALI, Aligarh. 


Large number of isolates of Colletotrichum graminicolum (Ces.) Wils. were 
made from different varieties of sorghum from different localities in the Aligarh 
district. Out of these, 14 isolates could be distinguished from one another on 
the basis of several cultural characters such as (i) topography, (ii) zonation, 
(iii) the amount of aerial mycelium, (iv) colour and (v) size of the colony. These 
‘characters have been constant for each isolate for the last two years. ; 


The isolates also differed in the rate of growth on different media under 
the same experimental conditions. Besides, some of these isolates also differed 
in their pathogenicity on different varieties of sorghum. 


These studies establish the fact, beyond doubt, that there exists the pheno- 
menon of physiologic specialisation in Colletotrichum graminicolum, the causal 
organism of anthracnose of sorghum. 


3. Indirect Germination of Conidia in Peronospora trifoliorum de Bary. 


M. H. Faroogut, Aligarh. 


Studies were made on the germination of conidia of several species of Peronos- 
pora. In Peronospora viciae, P. parasitica, P. tabicina, P. destructor and P. effusa 
germination occurred by the formation of germ tubes but in Peronospora trifoliorum 
de Bary on Melilotus parviflora Desf. zoospore formation was observed (indirect 
germination) along with the direct germination under the identical experimental 
conditions. 


4. Studies on mineral nutrition of three isolates of Helminthosporium 
sativum Pam. King & Bakke. 


ABRAR M. Kuan and M. A. SIDDIQI, Aligarh. 


Studies were made on the effect of mineral elements on the growth of three 
Taces of Helminthosporium sativum. ach element whose effect was to be deter- 
mined was eliminated but replaced by another element. The races differed as to 
the effects of different elements on the rate of their growth. 

Race 3 grew profusely while race 1 and 2 less so. The elimination of nitrogen 
from the culture medium retarded the growth of all the three races. On the 
other hand, elimination of all the other did not affect their growth appreciably. 
No differences were observed in pH of the medium and colour of the mycelial mat. 

The races 1 and 3 did not sporulate even after five days when nitrogen, 
Potassium, Phosphorous and: magnesium are eliminated. The races 2 also did 
not sporulate in the absence of nitrogen and potassium. It did sporulate on fourth 
day on a culture medium lacking phosphorous and magnesium. 
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5. Pathogenicity of three races of Helminthosporium sativum Pani., 
King & Bakke, against recommended barley varieties. 


ABRAR M. Kuan and M. A. Srppigt, Aligarh. | 


Helminthosporium sativum Pam., King and Bakke is responsible for great 
damage to barley in Aligarh district. Studies were made to find the varieta) | 
resistance of this crop against the three races of the fungus namely A, B and C. } 

Race A is highly pathogenic to barley varieties C50, C84, C251 and lesg 
so to varieties K 12, C.N. 292, C.N. 294 and N.P. 21. Race B is similar in its | 
pathogenicity to Race A. Race B also resembles to Race A in the degree of-its | 
virulence. On the other hand Race C is weakly pathogenic on all the varieties 
tested. 


6. Varietal resistance of recommended wheat varieties against three races 
of Helminthosporium sativum Pam. King & Bakke. 


Mor AHMAD SIDDIQI and ABRAR M. Kuan, Aligarh. 


Blight of barley caused by Helminthosporium sativum Pam. King and Bakke 
is responsible for causing great damage to the crops by killing the plants or by 
producing badly shrivelled grains. Experiments were made to find out the varietal 
resistance against three isolates of the fungus arbitarily named as races A, B and C. 

The three races, A, B and C exhibit varying reactions on wheat varieties. 
Race C is less pathogenic than either A or B. A and B exhibit almost the same 

; reaction on varieties C 13, N.P. 710, N.P. 720, Pb 791, C46, N.P. 775, N.P. 125 and 
Sa N.P. 52. Variety N.P. 52 is highly susceptible to race B while Pb 591 is less so, 


7. Leaf curl of Papaya. 


ABRAR M, KHAN and P. R. Menta, Aligarh. 


Leaf curl of papaya is quite common in North India. It has been attributed 
Hi to Virus. The disease condition is associated with the galls on the roots induced 
by a Meloidogyne marioni. The infected plants become stunted with a crown of 
twisted dark green leaves and curled petioles. Infection tests show that the 
Ke nematode attacks a variety of hosts like bean, Phaseolus mungo; brinjal, Solanum 
re melangena; tomato, Lycopersicum esculentum; papaya, Carica papaya; Ficus 
f carica; and Impatiens balsamina, 


8. Cytological studies in the tribe Andropogoneae, Gramineae. 


S. M. SIKKA and K. L. MEHRA, New, Delhi. 


Cytological investigations in the tribe Andropogoneae, Gramineae, were until” 

recently confined only to the determination of somatic a oe EES of its 
various species. An extensive study of the chromosome numbers and the meiotic 
behaviour of all the species belonging to this tribe has been initiated at the Indian 
Agricultural Research Institute. ‘The present work outlines the details of cytologi- ` 
cal investigations conducted in 52 geographical collections of grasses belonging i2 
19 species and 10 genera of this tribe. 
_ The gametic chromosome number was reported to be n=10 in Chrysopoge” 
montanus, Cymbopogon nardus, Dichanthium annulatum, D. sericeum, Erianths 
En peta ta cylindrica and Vetiveria zizanioides. All e SEG showed 4 
regular meiosis. Ten bivalents were obseryed at MI in all these species. 
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The gametic chromosome number was reported to be n= 
gayanus, A. ischaemum, A. caucasica, Cymbopogon martini, Hyparrhenia rufja 
Bothriochloa pertusa, B. intermedia, B. odorata, B. glabra, Dichanthium onnal 
D. caricosum, and Heteropogon contortus. Besides these, the gametic chromos 
number was reported to be n=25 in Andropogon ischaemum; 30 in Heteropogon 
contortus, Bothriochloa insculpta and B. intermedia, and 40 in Chrysopogon 
montanus. 

Tetrapoloid plants of Dichanthium annulatum, D. caricosunt, Andropogon 
ischaemum, Heteropogon contortus, Bothriochloa glabra, B. odorata, B. intermedia 
the pentaploid A. ischaemum, and hexaploid plants of H. contortus, B. insculpta 
and B. intermedia showed varying degree of cytological irregularities during meiosis, 
Chromosome associations and chiasma frequency was studied at diakinesis and MI 
in all the geographical collections of these grasses. Multivalents were observed 
besides bivalents and univalents Laggards and dividing uniyalents were also 
observed at AI. Cytokinesis was observed to be irregular. Pollen grains showed 
variation in diameter. 

Chromosome races within a taxonomic species of this tribe have earlier been 
reported in Bothriochloa intermedia (Oke, 1950), Heteropogon contortus (Celarier 
and Harlan, 1953; Mehra, 1954), Sehima nervosun: (Mehra, 1955) and Chrysopogon 
montanus (Mehra, 1955). 

In view of meiotic irregularities and polyploidy, it is concluded that the tribe 
Andropogoneae has undergone an extensive cytological evolution in the recent past. 


20 in Andropogon 


9. On the frutification of Tricoccites trigonum Rode, from the Deccan 
Intertrappean Series of India. 


Mrs. S. D. CHITALEY, Nagpur. 


The paper deals with the investigation of fructification of Tricoccites trigonum 
Rode, and redescribes the fruit in as much detail as possible. ‘The fresh speci- 
mens are collected from Deccan Intertrappean beds of Mohgaon Kalan, Chhindwara 
District, Madhya Pradesh, India. 


The previous diagnosis of the genus Tricoccites is amended as follows : 

Elongated fructification composed of closely packed fruits, probably enclosed in 
several ensheathing leaves. Fruit 3-locular, 3-seeded drupe; shape triangular in 
transverse section, or rounded or truncate in longitudinal section. Fruit wall with 
three main regions; outer region thin, fibrous; middle region broad, divided by 
radial plates of fibrous tissue alternating with soft tissue or spaces; inner region 
richly fibrous and thick. Loculi rounded in cross section occupying angles of fruit, 
with one vertical large seed in each. Seed attached by placenta extending from 
base of loculus up along its outer edge. Testa of three regions: Embryo not 
preserved. 


Specific diagnosis of Tricoccites trigonum is also amended from further investi- 
gation of the fruit. Structure of the sheaths show several striking points of agree- 
ment with the leaf and leaf-sheaths of Cyclanthodendron Sahni (Rode) Sahni and 
Surange. ‘Ihis interesting matter needs further investigation from better specimens 
to clarify the doubt, if the sheaths belong to Tricoccites and secondly if they do, 
that they belong to Cyclanthodendron. It is worth this investigation for the fruits 
are different from those of the living Cyclanthaceae. 

About the affinity of the fruit, the closest agreement is seen with Attalea, a 
Slocular, 3-seeded drupe of Palmae. There is however no generic affinity, for the 
fruits of Attalea form a loose fructification and are of different shape. If the sheath 
leaves belong to Tricoccites, they can be readily matched among the Palms. It 
Seems reasonable to refer Tricoccites, tentatively, to the Palmae as an extinct genus. 


4 
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10. Evolving wilt resistant strains in Tur (Cajanus cajan L.). 


DR. SYED VAHEEDUDDIN and Mr. S. N. NANJANDIAH, Hyderabad, 


Tur wilt (Fusarium udum) though appearing sporadically in the State of Hydera. 
bad causes an annual loss of about a lac of rupees. With a view mo evolve wilt 
resistant strains, material from wilt infested areas was collected. The work was 
carried out at the Sangareddy Agricultural Research Station. For this Purpose, 
compost made out of wilted plants was nicely spread in one es and thus an area 
thoroughly infected by wilt was made available. Samples collected as mentioned 
above were planted in this plot and a systematic selection of wilt resistant plants 
was made year after year. The work commenced with 14 samples in Ist year 
1943-44 and in subsequent years the work was confined only to the selected plants 
and their progeny found resistant. By 1948-49, 3 lines showing resistance to the 
extent of 80-90% were isolated. In each year care was taken to see that the plot 
was thoroughly infested with wilt fusarium udum and the material to be tried was 
flanked on either side by susceptable local to serve as control. ‘Thus, at present 
we have isolated 3 strains namely S.T. 1, S.T.2, and S.T. 3 showing a range of 
resistance of 80-90%. 


11. Phytosociological Study of the Association of Astercantha longifolia 
and Cyperus albomarginatus. 


F. R. BHaRucHA and V. M. Mener-Homyj1, Bombay. 


Phytosociological survey of Astercantha longifolia Nees. association was under 
taken according to the methods of Braun-Blanquet. This association is named after 
Asteracantha longifolia, the dominant species and Cyperus albomarginatus, the most 
characteristic species. The characteristic exclusive species are Cyperus albomarginatus 
and Cyperus dilutus. This association is rich for it contains as many as 94 species 
which are divided into seven groups—characteristic exclusive and preferential species, 
Species of Order and Alliance, Facies Species of Halophytes, Companion Species and 
Accidental Species. The allied hydrophytic associations are grouped in the order 
of Sphaeranthus indicus. Finally, it is shown that the present association is not 


seasonal but that it exhibits two aspects—monsoon and winter according to the 
seasons, 


Section VII, Zoology and Entomology. 


(i) Protozoology, 


1. The effeet of Urethane on Gro 
ambiguum. 


wth and Division rate of Spirostomum 
B. R. SESHACHAR and P. B. PADMAVATHI, Bangalore. 

Ethyl urcthane (Sat. solution in water) 

1 c.c. culture fluid) produces a profound e 

ambiguum. An analysis made over 3 weeks shows that there is an initial lag i? 

fission rate followed in the second week by a highly neeclosraiea rate of fission. 


At the end of the second week, th A : ; 
; the animals res c} AF n of 
once in four days. ? ume the normal rate of fissio 


added in small quantities (2 drops in 
ffect on division rate of Spirostomum 


These phenomena are explained as b 


eing due to t i in the cell, 
of two substances, & to the production, in th 


one of which inhibits division rate, while the other counter- 
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acts it and tends to restore to the normal. A detailed analysis is presented in the 
paper. 


The micronuclei of Spirostom mbi : s 
2. The micro Pirostomum ambiguum during regeneration. 


B. R. SESHACHAR and P. B. Papmavarut, Bangalore 


Observations on the life-cycle of this Spirotrichous Ciliate showed that the 
number of micronuclei was subject to considerable variation, sometimes as few 
as 20, at others as many as hundred, being found. Consistently, however, about 
20-30 were found to take part in mitosis during binary fission (Padmavathi, 1955a 
and 1955b). There was evidently a process of increase as well as decrease of 
micronuclei going on in the organism. To understand this phenomenon of micro- 
nuclear variation and also to account for it, a series of regeneration experiments 
was executed during which animals were cut into 2, 4, 6, 8 and 12 fragments. 
The fragments were allowed to regenerate for 48 hours and later fixed and stained 
and the micronuclei counted. It has been established that the micronuclei in- 
crease in number during regeneration and it seems probable that the micronnclear 
substance offers the source of this increase. 


(ii) Crustacea. 


3. Studies on the Sinus Gland of Crustacea. 


Rugy DANIEL, Madras. 


A study of the morphology and histology of the sinus gland and x-organ in 
Squilla holoschista and Ocypode quadichaudii has been made. ‘The sinus gland 
of „Squilla holoschista (unlike in Squilla mantis) is situated between lamina 
ganglionaris and medulla externa. In shape it differs from the latter in resembling 
both inverse and everse types of gland. In the presence of two distal ventral 
folds and a dorsal fold the gland appears to be unique. The histological features 
of the gland are similar to those in other Malacostraca in consisting of very few 
nuclei and in absence of cell walls. The x-organ of Squilla holoschista differs 
from that of Squilla mantis in being undivided into two parts and situated distal 
to the medulla terminalis. The cells show varied cytological inclusions found in 
the cytoplasm which suggest that they represent different stages in the production 
of the secretory substance. The secretory droplets in the sinus gland of Squilla 
holoschista are of three types which recall the colloids A, B and C described in 
Sesarna dahaani (Enami 1951). Evidence is cited to suggest a transformation of 


one type to the other. 


4. The development and metamorphosis of three species of sessile 
barnacles. 


A. DANIEL, Madras. 
arval life, and the complete description 


for six naupliar and cyprid stages of Balaius amphitrite variegatus are given. ahs 
attachment of the cyprid larva and the different phase of orientation are dealt with 
in detail. The developmental stages of Balanus tintinnabulum tintinnabulum are 
briefly sketched and are compared with that of B. a. variegatus. NE develop- 
mental stages of Chtamalus stellantus stellatus are described. Bassindale’s accounts 


are discussed. 


The early development, duration of | 
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5. Colour as a factor influencing the settlement of barnacles. 


A. DANIEL, Madras. 


that the three Madras species of sessile barnacles which 
d, black and white panels in pre- 
panels being the least 


Experiments show 

. foul timber settle in maximum numbers on re 
ference to those of blue, green and grey colour, grey 

fouled. The results of the experiment further show that the reactions of the 

cyprids to colour may be based on a complex of several factors rather than a 


sample direct relation to different parts of the spectrum. 


6. Lernaeid Copepods parasitic on Flying Fish. 
C. P. GNANAMUTHU, Madras. 


Species of the genus Pennella are of interest because of their ability to para- 
sitise widely different hosts such as the warm-blooded Cetacea as well as the 
cold-blooded fish, and have been found on fishes differing markedly in habit. They 
are also of interest because the same species infests several species of fish hosts. 
Four different species ofPennella (P. robusta, P. platycephalus, P. elegans, and 

m=- P. longicauda) parasitic on Indian flying fishes are described for the first time. 


7. Structural pecularities of the psammophilous copepods. 


S. KRISHNASWAMY, Madras. 


The peculiarities of the structure of psammophilous copepods show a close 
degree of harmony between the environment. and the animal, and species belonging 
to different families have a number of features in common. ‘The majority of the 
sand-dwelling copepods are less than a mm. in length and are either cylindrical 
and vermiform (e.g. Evansula) or dorso-ventrally compressed (e.g, Eimertonia). 
The antennule, antenna, and the mouth parts are reduced. The exopods of the 
legs are reduced, 2-jointed in Psammoleptastacus and {-jointed in Psammastacus 
or is completely lost as in Psammopsyllus. ‘I'he endopod is also reduced and is 
I-jointed (Emertonia) or absent (Leptopsyllus), In Sewellina, a new genus from 
ae eee oo mee absent, He rem of the Secondi emal the third 
fewer in number and are alate Si et eee 


8. Notes on the bionomics of the psammophilous copepods of Madras. 


S. KRISHNASWAMY, Madras. 


fe he keen MASE evinced in the taxonomy of the psammophilous 
e ee ge of the bionomics of these forms is very scanty. ‘Lhe 
ee iene eS im large numbers at Madras made it possible to make 
‘Hosa, T He locomotion, reaction to light, ability to withstand desicca- 
pe peer i a inity changes. While at bottom of the vessel, these copepods 

u wi 1 the help of legs or wriggle about like worms by the undulations 
of the thoracic as well as abdominal segments. Some of rine Be pepods are photo- 
trophic (e.g. Leptastacus euryhalinus). All these are highly thi Sees "ie 
retain their activity even when the moisture content of the sand a as lo e 15% 
and withstand variations in salinity from 33% to 15%. Two DE Se 


= a vorticellid (on Neoleptastacus Sp) and a we j 
Sian ) suctorian (on Arenosetella Sp.) have 
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9 Chromatophorotropic activity of the neurosecretory cells of the thoracic 
f ganglion of Paratelphusa hydrodromous (Herbst). 


K. K. NAYAR and R. PARAMESWARAN, Trivandrum. 


Three types of neurosecretory cells designated A, B and C are present in the 
thoracic ganglion of the crab, Paratelphusa hydiodromous, Using the common 
fresh water shrimp Caridina sp., as the test animal it has been possible to show 

J he by a series of injection experiments that the B cells produce a chromatophoro- 
tropic principle which brings about a concentration of the red chromatophores in 
eyestalkless test animals. This result agrees with the findings of Matsumoto (1954) 

a for the crab, Eriocheir where young crabs of the same species were used as test 
animals. 


10. Studies on the manufacture of semidried prawns, with reference to 
the levels of moisture and sodium chloride in the finished product 
and the percentage yield. 


R. VENKATARAMAN and A. G. VASAVAN, Kozhikode. 


Semidried prawns are prepared by blanching and shelling the prawns and 
drying the pulp obtained. The levels of moisture and sodium chloride in the 
different stages of processing are estimated and the percentage yields for different 
species at varying moisture contents were worked out. The yield of finished 

2 D product varied from 15-25%. The moisture content in the finished product was 
40-45% and the sodium chloride content 20-25% (on dry basis). The yield of raw 
pulp was 30-40% of the weight of raw prawns and the weight of dried pulp was 
55-65% of the raw weight of the pulp. A study of the keeping quality of semi- 
dried prawns at various levels of moisture content was also made and it was 
observed that a moisture content of 42:5% is the optimum considering the keep- 
ing quality and the texture of finished product. 


(iii) Entomology. 
l1. Studies in Semiaquatic Orthoptera. 


A. P. Kapur, Calcutta. 


On account of the abundance of streams and rivulets in many parts of India, 
one comes across an interesting variety of Orthoptera which lead a semiaquatic 
mode of life. The writer records observations on several semiaquatic species of 
Blattidae, Acridiidae, Tetrigidae and Gryllidae occurring in Bihar and West Bengal. 

The Blattidae (Stictolampra plicata) remain partly covered by water among debris 
and Stones at the edges of streams and have specially modified posterior pair of 
SPitacles which if necessary protrude out of water to draw the air. Their food 
consists of decaying vegetable and animal matter but in the laboratory they could 
be bred on blotting paper, dog-biscuits and yeast. The Acridiidate (Gesonula 
punctiy rons) on the other hand feed on green vegetation which grows in and arouud 
(> waren Normally living freely on their host plants they will dive iuto water when 
g 


x disturbed and swim actively with the aid of the hind pair of legs, the tibiae and 
X oE ehh ace flattened. They have serrated ovipositor with which they saw 
h mto plants for egg | 
: The Tetrigidae ( 
Usually rem 


Pronotum, 


aying. 

Scelimena harpago) inhabit small streams or large rivers aud 
ain submerged in water except for the head and the anterior part of 
With least alarm, they also go under water apparently carrying a 
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supply of air beneath the pronotum, with the result that Miey ee able to remain 
there for a long time. Like the Acridiidae, they also swim fast and have serrated 
ovipositor. The Gryllidae (Pteronemobius pictus) usually occur rather gregariously 
on boulders surrounded by water in streams or rivers. When disturbed, they jump 
and hop freely on the surface of water with the aid of hind pair of legs which are 
modified for the purpose. They neither enter water nor get wet and are apparently 


the least adapted to aquatic life. 


12. Larva and pupa of Aedes (Stegomyia) w-albus ‘Theobald, 1905 
(DIPTERA-CULICIDAE). 


P. K. RAJAGOPALAN, Poona. 


Barraud (1934) in his monograph on culicine mosquitoes of India, stated that 
the larvae of Aedes w-albus were unknown. ‘This paper is meant to provide such 
descriptions based on the examination of larval and pupal skins which were 
determined to be those of Aedes w-albus, from the resulting adults. Barraud had 
followed the nomenclature of the chaetotaxy of the larva as proposed by Edwards 
and Given (1928) who takes into account only five important hairs on the fronto- 
clypeus, whereas in this paper the nomenclasure used in the description of the 
larva is that of Belkin (1950) who takes into account all the hairs. The nomen- 
clature used in the description of the chaetotaxy of the pupa is that of Knight and 
Chamberlain (1948) as revised by Belkin (1952). The larva resembles very closely 
with the larva of Aedes (Stegomyia) albopictus another common Stegomyia of 
India, and the important points of differences are also mentioned. 


13. Neurosecretory pathways in the insect Iphita limbata Stal. 


K. K. Nayar, Trivandrum. 


Neurosecretory cells i.e., neurons with pronounced glandular activity and their 
axonic pathways could easily be followed up in many insects by a staining in 
Gomori’s chrome alum-haematoxylinphloxin. The brain of Iphita limbata Stal 
(Pyrrhocoridae : Hemiptera) bears two clusters of median neurosecretory cells in the 
pars intercerebralis, each cluster having sixteen cells. The axons of these secre- 
tory neurons pass ventralwards and crossing each other, emerge posteriorly as the 
nervi corporis cardiaci. Each neryus is connected to the corpus cardiacuin forming 
a pathway for transmission of neurosecretory colloids to that gland The allatic 
nerve transmits the neurosecretory material to the corpus eileinean The recurrent 
nerve also shows abundant neurosecretory colloids. 
material pass into the blood at the anterior end of t 
could be seen in many preparations. 


Probably the neurosecretory 
he aorta where these colloids 


14, Preliminary observation on the oothecae f i i 
: ae Leen > ormation of the species 
Aspidomorpha miliaris (Family Chrysomelidae, Order Caeo 


D. MUKERJI and P. BANNERJEE, Calcutta. 


The oothecae formation in Aspidomorpha miliaris is quite remarkable owing 
to its lateral outgrowths. The oothecae is cylindrical and emsbnaniiG Tt is 
divisible into fourteen compartments. Each compartment has four pi 5 araail 
in linear manner. In all there are fifty-six eggs. These eggs are a a 
the transparency of the oothecae. The oothecae were collected from the garden of 
the University. College, Ballygunge, Calcutta in November, 1954. They occur on 
the leaves of Ipomia. The oothecae are attached to the EEE suctaci A the leaves 
by lateral outgrowths of the oothecae. 
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15. Insect Fauna of Pilani I. Hemiptera. 


S. N. MATHUR, P. K. B. Menon and S. R. V. Rao, Pilani. 


In this present paper the authors have recorded some of the common Hemipteran 
inhabitants of Pilani (Rajasthan). Pilani is a part of Rajasthan where prevails 
a semi-arid condition. These bugs do a considerable havoc to the plants in these 
regions and in this paper is given an account of these bugs in relation to their 
hosts, and the time in which they are found abundantly. A good number of aquatic 
bugs are also observed. In all 23 bugs out of which many are plant feeders, while 
the rest are aquatic. This is only a preliminary study to the Ecological survey 
of Pilani—which is under progress. 


16. Some newer insecticides for the control of kutra—Amsacta moorei 
Butler. 


SARDAR SINGH and JARNAIL SINGH, Ludhiana. 


BHC 10% dust at 40 lbs. per acre proved to be very effective for the control 
of Kutra caterpillars and almost complete mortality was obtained within six hours 
of the treatment, when the sun was bright. Results with BHC -:25% suspension 
were as satisfactory. Endrin 0:05% emulsion and Basudin -05% emulsion at 100 
gallons per acre also proved satisfactory both in the laboratory and field trials. 


Under the prevailing market prices, the cost of insecticide for treatment of an 
acre field infested with Kutra works out as under :— 


Cost of required 


Insecticide Cost of insecti- EEC DE 


needed per acre cide per unit 


acre 
BHC 10% dust ... ... (2) 40 lbs. Rs. 400/- per ton Rs. 7/8/- 
(ii) 60 lbs. Do. Rs. 11/4/- 
Endrin -05% emulsion oo 100 gallons Rs. 65/- per gal- Rs. 16/4/- 
i per acre lon 19:5% E.C. 
Basudin -05% emulsion ... Do. Rs. 120/- per gal- Rs. 30/- 


lon 20% E.C. 


BHC 10% dust remains the effective and economic control measure for Kutra. 
From the preliminary studies reported above, Endrin 0:05% emulsion and Basudin 
0:05% emulsion appear to be equally effective. These insecticides at the above 
Concentrations appear to be uneconomic at the current marketing prices of the two 
Insecticides. Their use has to await either a substantial reduction in their market- 
ing prices or reduction of the two required dosage as a result of further laboratory 
and field trials. 


17, Destruction of nests of mound building termites. 


SARDAR SINGH and PRITAM LAL SHARMA, Ludhiana. 


Different strengths of DDT, BHC and Aldrin were tried for the destruction of 
Wwhite-ant nests of the mound building species. Aldrin emulsion consistently re- 
pulted in the destruction of the colonies and even 0:0041% concentration (% tola 
a8 Aldrin E.C. in 60 seers of water) was sufficient for the purpose. BHC 01% 
a nion at 60 seers per colony though effective could not be depended upon 
ee ly destroy all colonies. Very high doses of DDT were required for 

Ying the termite nests, 
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It is recommended that about one tola of Aldrin 40% eS: in a Tan of water 
may be poured in the broken off freshly ‘built pyramid of Une moun P i average 
sized colony (16-11" Girth and 2-9” height). For very large ee s e t 
quantity of the ‘above concentrate of the insecticide may be used. 4 oe 40%, 
emulsifiable concentrate is currently quoted at Rs. 48/8 per gallon and the cost of 
one tola of the material works out at less than two annas. 


18. Some field observations on the colour variations in Chrotogonus 
(Acrididae, Orthoptera). 


Asxet Sincu, Hoshiarpur. 


There is a considerable variation in the colour of the dorsal surface of the body 
and the appendages of Clrotogonus sp. (probably C. trachypterus). Ventrally all 
the individuals are milky white with black rounded spots all over. Another uniform 
feature in their colouration is the presence of a white transverse band running 
across the face just below the compound eyes and continued posteriorly along the 
ventral margins of the deflexed lobes of the pronotum. On account of the varia- 
tions in the colour of the dorsal surface, however, the species can be divided into 
four major divisions. Majority of the individuals, about 70% are light khaki in 
colour, The second category of individuals are like the first in general colouration 
but with posterior half of pronotum and basal, dorsal region of the hind femora 
white. Such individuals constitute 15-20% of the population. The third and the 
fourth categories which are less numerous, are dull ochre and blackish respectively, 
It may be added that there are intermediate forms between all four categories 
described above. All the forms are found throughout the year together. Copulation 
has also been observed between the various forms in the field and in the labora- 
tory. There are variations in the length of hind femora also, but no correlation 
between their size and the colour variations described above could be established. 


The influence of weather on the colouration of various categories is under 
investigation to see if there are seasonal changes. 


19. Preliminary observations on a mite infestation on the grasshopper 
Chrotogonus. 


Asker SIncH, Hoshiarpur. 


D. K. McE. Kevan in a review of the work on the genus Chrotogonus states 
that the mite infestation of this genus is very rare. In the case of Chrotogonus sp. 
(probably C. trachypterus) found in Hoshiarpur area (Punjab, India) however, more 
than fifty per cent of the adults and the nymphs were found infested during the 
month of October. The adults and the nymphs collected from the same localities 


in November showed less than 1% infested individuals. Obviously the parasite 
remains active during the warm and humid weather, 3 


The most commonly infested regions of the body are the cervical membrane, , 


the bases of the coxae and the hind wings. The mites do not confine themselves 
to soft parts only, but they have been observed attached to hard parts also viz. 


the head capsule, the pronotum, the legs etc. with their mouth parts fixed on 
the body wall. 


In the adults when heavily infested, the most damage is done to the hind í 


wings which become very badly punctured and torn up, with the result that they 
become entirely useless even for short flights. 


Further work on the mite is in progress, 
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Preliminary observations on the effect of light and temperature on 


the feeding activity of the Desert Locust Schistocerca gregaria 
Forsk. 


20. 


ASKET SINGH, Hoshiarpur. 


It is weil known that the feeding activity of the locust swarms practically 
ceases during the night. They start actively feeding after the sun rise when it 
warms up. To determine whether the low activity during the night is due to fall 
in temperature Or darkness, the quantities of cabbage eaten by hoppers and adults 
under different temperatures, and during day and night times at a constant tem- 
perature have, been determined. In an experiment, two groups (Fd1 and Fd 2) 
each consisting of 20 V stage hoppers were placed in a well lighted room. One 
of these (Fd 1) used to be exposed to the sun from 10 A.M. to 6 P.M, daily during 
the month of January, Fd 2 served as control. During eighteen days Fd 1 hoppers 
consumed food as much as four and half times more in weight than the control. 
At night though both the groups remained at the same temperature, the Fd 1 
hoppers consumed three times the quantity of food eaten by Fd2 group. This 
seems apparently due to the stimulus which the exposure to the sun gave to the 
appetite of the Fd 1 hoppers. Furthermore whereas the Fd1 hoppers consumed 
at an average of about 6 gms. of food on bright sunny days, between 10 A.M. and 
6 P.M. per day, on the cloudy days when the temperature was considerably lower, 
they consumed only about 1:6 gms. per day. ; 

In another experiment, twenty adult locusts were placed in a room of which. 
the temperature remained almost constant (80°F.). In the day time there was 
sufficient light in this room. The food consumed by these adults during the night 
was about half of that consumed during the same number of hours in the day. 

Thus it is. concluded that temperature and light, both govern the feeding 
activity of the locust. 


21. Skeleto-muscular system of the Red Cotton Bug Dysdercus koenigii 
Fb. (Heteroptera: Pyrrhocoridae). Pt. I. The Head and Organs 
of Ingestion. 


SUDARSHAN KUMARI, Delhi. 


The skeleto-muscular system of the head of Dysdercus koenigii Fabr. has been 
studied. The head is of prognathous type. Its dorsal surface is formed of the 
vertex and the frontoclypeus, the lateral walls of the two genae, and the ventral 
Ya of a rectangular “gula” which continues anteriorly into a pair of maxillary 
plates. 

The frontoclypeus bears a pair of clypeal folds which demarcate a central 
anteclypeus from the two lateral paraclypeal areas.The maxillary plates are demar- 
Cated from the paraclypeal plates by a pair of longitudinal maxillary folds. The 
ventral margin of the maxillary plates is produced into a ridge-like projection 
to form‘ bucculae. í 
es usual tentorium is absent in this insect. The endoskeleton of the head 
which Ae plate-like chitinous inflections from the clypeal and maxillary folds, 

z2 divide the head cavity into five compartments. 

The hypopharyns is a conical lobe situated in between the maxillary plates 
oe bears a pair of backwardly directed chitinous apodemes and encloses a 

uy Syringe. 4 

ate bristle pouches are the cavities in between the hypopharynx and the 
y plates, 

P Ba beak Consists of a three jointed labium within’ which are lodged a pair 
aay and a pair of mandibular styles. $ EE 


and 


5 
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; ivar rin ickir 
The musculature of the antennae, labrum, salivary syringe, sucking pump, 
Jabinm and stylets has also been described in the paper. 


(iv) Arachnida, 
22. The ovarian diverticula of Helerometrus (Palamnaeus) scaber, 


A. P. Maruew, Trivandrum. 


The appearance of the ovary in the various genera of the Scorpionidae, when 
the embryos have begun to develop, is strikingly different from the same in the 
other scorpions such as Buthids, Whereas in the latter the fertilised egg passes 
into the ovarian tubules so that as the embryos enlarge the ovary presents a beaded 
appearance, in the former the zygotes remain in the follicles which grow out- 
wards in the form of characteristic diverticula as the embryo develops. Accom- 
panying the growth of the embryo there are corresponding changes in these diver- 
ticula which are figured and described, correlating them with the developmental 
stages of the contained embryos. ‘Ihe oocytes are marked by mere swellings, 
which at the time of maturation of the eggs, grow out into finger shaped diverti- 
cula. These soon enlarge and by the time fertilisation takes place, a mass of 
cells at tlie distal end gives rise to the appendix a mechanism for the nourishment 
of the embryo which is developing out of a more or less yolkless egg. The internal 
changes in the diverticulum making it fit to accommodate the embryo and its 
corresponding external alterations of form are given, till the embryos are fully 
mature and ready to be born. After birth the empty diverticula remain attached 
to the ovarian tube and undergo gradual degeneration while a new series develops 
for the 2nd pregnancy. Vestiges of empty diverticula in different stages of dege- 
neration enable us to find out how often a particular scorpion has been gravid. 


23. New acaricides for the control of the vegetable mite—Tetranychus 
telarius Linn. (Acarina : Tetranychidae) 


SARDAR SINGH and B. S. SAINI, Ludhiana.. 


The vegetable mite (Tetranychus telarius Linn. 
in the economic production of Ladys’ 
vegetable belt around Ludhiana because 
sprays fori the control of the jassid—Em, $ s Dist. Apparently, the 
use of DDT has adversely tected t o i asites and predators of 
the vegetable mite. 


Two new acaricides Akar 338 (Ethy 


l ester of 4-4 dichl ann n d 
Aramite 15.W. (2-P-tert butyl phenoxy i ichlorobenzilic acid) an 


poss Sopropyl chloroethyl sulphite) were com- 
pared with Time-sulphur compound and lime-sulphur dust at the Students’ Farm 
of the Government Agricultural College, Ludhiana, during June-July, 1955. Wettable 
powders of Akar 338 and Aramite 15W. were used in. dilutions of 1: 400 and 
1: 500 with water. The stock soluti ; 


A He on of lime-sulphur compound was diluted seven 
times and control plot was Sprayed with simple vaea mea roe tires experi- 


ments and two replications in each experiment, 

: Akar 338 gave an ‘average percentage mortality of 86-12, Aramite 15W, 86:41, 
Lime sulphur compound 72:14, Lime sulphur dust 64-07 Compared to 11-2 in control. 
The mortalities in case the two dilutions of Akar 338 and Aramite 15W viz. 1: 400 


and 1: 500 were practically the same. The adoption of these two acaricides is 
expected to find favour with ‘the growe 


eee: Ate rs because of their greater efficacy and 
easy application, Se ae 
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N 94. A new species of myialgesid mite parasitic on Pseudolynchia maura 
n (Diptera-Hippoboscidae) from India. j 


S: HIREGAUDAR, Bombay. 


The members of the family Myialgesidae are parasitic on Hippoboscidae 
| (Diptera) and Mallophaga. A new species, Myialges indica under this family has 
{ peen described for the first time from India. M. indica bears a-close resemblance 
Ko to M. caulotoon but it differs from it in possessing the posterior border 
Í of the propodosomal plate rounded without any angles and in the shape of the 
distal segment of the tarsus of the Ist pair of legs modified like an anchor without 
ae any seta at its base. It also differs from Myialgopsis trinotoni in. the absence of 


the ambulacral sucker on the Ist pair of legs. 


(v) Mollusca. 


25. Chemical investigations on the formation of pearls in the Indian pearl 
oyster (Margaritifera vulgaris). 


R. VENKATARAMAN and S. T. CHARI, Kozhikode. 


| An investigation was conducted on the Indian Pearl Oyster (Margaritifera 

l vulgaris) during the recent pearl fishery conducted by the Madras Fisheries 

Department at Tuticorin (March to May 1955) as to the probable chemical causes 
that promote the formation of pearls in the oyster. For this purpose, samples of 

> oyster flesh were collected from (1) those oysters that contained fairly good sized - 
(pepper or pea-sized) pearls (2) those that contained seed pearls (small sized 
or mustard seed sized) and (3) those that did not contain any type of pearl. The 

f samples were analysed for their moisture, Nitrogen, fat, ash, phosphorus, calcium 

i and iron contents. The results show that there is no difference in the chemical 

composition of the three different categories of the oyster flesh. 

The crude proteins obtained from the above three categories of samples, were 
also subjected to amino-acid composition determination by the circular paper chro- 
matography technique using mn-Butanol: Acetic Acid : Water (4:1:5) and the 
Í separable amino-acid groups quantitatively estimated. The amino-acid make-up of 
i the three different varieties of samples also fail to show any characteristic differences 
| to be of value in formulating the factors at work for the favourable formation of 
| pearls in the bivalve. 


(vi) Fishes and Fisheries. 


ox TIENES 


26. Survival of fry in some nurseries of Uttar Pradesh. 


M. P. UPADHYAYA, Lucknow. 


For the first time the survival of fry to fingerling stage in the nurseries of 
Uttar Pradesh has been reported under different hydrobiological conditions. The 
nine nurseries selected at Sultanpur varied in area from 0:11 to 1:5 acres. In U.P. 
fry appears in the first week of July and lasts upto the end of August. The fry, 
consisting mainly of Labeo rohita, Cirrhina mrigala, Catla catla, Chela bacaila, 
Cirrhina reba, Labeo bata etc., are collected by ‘Jaunpur type’ nets from nalas. 
27, 25, 580 fry were stored in the nine nurseries out of which 3, 89, 199 fingerlings 
a Labeo rohita, Cirrhina mrigala and Catla catla were taken out, resulting in 
ee Sutvival. Samples of water and plankton were collected from time to time. 
ace vations on colour (muddy, greenish or turbid), depth (2:5-17 ft.), turbidity 

cm. Sechi’s disc reading), temperature of water (65-94°F), - atmosphere 


TAN tay ene oR RET TEESE ETO 
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(73-93°F) and pH (6-9-8-4) and determination ian p-p.m. of Pay. cae (0-21), 
dissolved oxygen (0:02-15:8), calcium (46-120 CaCO,) and tina ( - n ye made 
in the case of water. The limiting values are given within brackets. He Plankton 
consisted mainly of daphnia, cyclops, cerodaphnia, sida, euglena, aome de The 
aquatic life consisted of ranatra, beetles, eubranchipus. The ROG of rohu, nain 
and catla under the above bydrobiological conditions was 1:04”, 09” and 1:3” per 


month respectively. 


27. Growth environments of LaMartiniere college tank Lucknow. 


M. P. UPADHYAYA, Lucknow. 


In this paper the physico-chemical characters of water and chemical consti- 
tuents of bottom soil of LaMartiniere College tank, Lucknow have been studied 
in relation to growth of fingerlings of Labeo rohita and Cirrhina mrigala. The 
growth of these fishes was 0:54” and 1” per month respectively. The growth of 
Cirrhina mrigala was good while that of Labeo rohita was poor. In case of water 
observations on colour, temperature of water (60-96°F) and atmosphere (63-96-8F), 
weather conditions and determinations in p.p.m. of dissolved solids (volatile 20-178-4; 
fixed 45:6-201-6; total 80-8-342), pH (7-1-9-0), carbon dioxide (0-15), dissolved oxygen 
(1-6-7:1), B.O.D. (1:1-12:7), Chlorides (1:5-12), Total hardness (10-256), and total 
ammonia (0-15-6:3 NH3) in p.p.m. were made. In case of bottom soil values for 
loss on ignition (2:4-12:2%), silica (83-06-92:2%), iron (2:4-16-6% le), calcium 
(0:48-2:55% Ca) and magnesium (0-11-2:37% Mg) were determined. The limiting 
values for each constituent are given within brackets. Some of the values are 
very high and these were generally found either during summer when there was 
great reduction in water level or during rainy season when lot of silt was brought 
by the rain water. The high values prove that major carps can live under these 
abnormal conditions also without any adverse effects on them. 


28. Boter a soil study of Garha tank Lucknow in relation to growth 
of fish. 


M. P. Upapuyaya, Lucknow. 


Faruqi (P. I. S. C. 1951, 1953) studied the relative growth of Labeo rohita, 
Cirrhina mrigala and Catla catla and total fish yield from Garha tank, Lucknow. 
With a view to determine the factors responsible for good “growth in this tank, 
the study of water and soil was also done. Conditions of this tank have been 
compared with those of LaMartiniere College tank (P.I.S.C. 1956) in which the 
growth was not satisfactory. Observation on colour 
ture of water (68-79°F) and atmosphere (64-90°F) and determinations in- p.p.m. of 
solids (volatile 100:8-1668 ; fixed 112-612; total 388-2244) pH (7-7-8-5) aia okk 
(0-12), dissolved oxygen -(0:38-16), chlorides (58-363), total hardness (82-188) total 
ammonia (0-462), calcium (79-2-256:5) were done -for water.: Plankton -residue ‘varied 
between 0:2-3:2 cc. per: litre and number of organisms between 51-1120. per 100 ce. 
of water. In all 70 species of phyto and zoo. Plankton were found. Values for 
loss on ignition (4:2-12:25%), silica (63-2:82:9%), iron - (8:4-22-5% Fe) pa calcium 
(0-83-2-75% Ca) were determined for soil. The growth of Tabuo inh Cirrhina 
mrigala and Catla: catla was 1:05”, 0:7”, 1-4” per month. (Faruqi: P-I.S.C '1951) and 
the maximum size attained in the first fifteen months: was 19-5 14-9 24” respec- 
tively. The stocked size being 3-7, 37, 4”. The causes of osd ; eee ts in this 
tank are abundant availibility. of food and high values for solids es dioxide 
dissolved oxygen, hardness, chlorides in €ase of water and eer and cen ee 


» weather conditions, tempera- 
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A 29, Water and soil study of Gomti river Lucknow, 


M. P. UPADHYAYA, Lucknow. 


Study of the physics and chemistry of water of Gomti river in Lucknow city 
i was done by Upadhyaya (P.I.S.C. 1947) and the work was continued from August 
Í 1946 to July 1947 along with the study of bottom soil. The fishes of economic 
| value found in the river are Labeo rohita, Cirrhina mrigala, Catla catla, Labeo 
1% calbasu, Notopterus notopterus, N. chitala, Ophicephalus punctatus, O. striatus, 
Bagarius bagarius, Clarias batrachus, Hetropneustes fossilis, Rita rita, Mystus 
aor. M. Singhala, M.. vittatus, Wallogonia attu etc. In the case of water observa- 
o tions on colour, weather conditions, temperature of water (59:5-90:5°F) and atmos- 
phere (59-93°F) and determinations in p.p.m. of dissolved solids (volatile 50:4-9, 
fixed 38:4-304; total 96-400), chlorides (3-13), total hardness (15-303), pH (7-6-8-3), 
carbon dioxide (0-10), dissolved oxygen (2-5-6) B.O.D. (0-4-5:3) and ammonia (0-36-4-5) 
were made. For bottom soil loss on ignition (7-4-48-4% Ca) silica (81-03-99:8% 
SiO,), Iron (2:5-8:5% Fe), calcium (0-56-1-72% Ca) and magnesium (0:07-1:78% Mg) 
were determined. The limiting values are given within brackets. The values for 
Í the water of Gomti river at Lucknow have been compared with those of the river 
at Sultan and Jaunpur and with those of Ganga at Banaras. 


| 30. Nutritive value of major carps of U.P. 


> M. P. UPADHYAYA, Lucknow. 


The nutritive value of the four economic carps of Uttar Pradesh, viz. Labeo 
rohita, Cirrhina mrigala, Catla catla and Labeo calbasu has been determined for 
the first time. These fishes are being developed by the Fisheries Department of 
| thé State. Values for edible flesh, moisture, protein and ash have been reported 
and are given in the following table. When classified according to their protein 
content the order is Cirrhina mrigala, Labeo calbasu, Catla catla and Labeo rohita. 


Í No. of : ; P 3 
l Zoological name fish Length Weight PRE Ta P aia = 
used ; 
| Cirrhina mrigala ... 1 16” 20 oz. 46:5 76:97 16-8 1:25 
f Labeo calbasu ... 1 20” 48 oz. 44-9 80-25 14-88 1:12 
Catla ċatla ` Agi 19-5” 64 oz. 43:7 60-0 12:35 1-09 
| Labeo rohita easy el 17” & 19” 76 oz. 36:8 82-3 10-74 1:02 
j 


y ôl. A preliminary account of the fouling organisms of the Vizagapatam 
~ harbour area. 


P. N. Ganaparr, M. V. LAKSHMANA Rao and R. NAGABHUSHANAM. 


The paper embodies the result of one year’s observation on fouling of sub- 
merged surfaces of test panels. Asbestos, wood and. glass panels were periodically 

` exposed to fouling by marine growth in three localities of the Vizagapatam 
harbour. Fifty-nine species of fouling organisms have been identified. The 
Seasonal occurrence and rates of growth of some common forms have been studied. 


ers 


The succession of fouling organisms at station B is outlined. 
` Differences in fouling at the three stations are attributed to the differences in 
€ Prevailing ecological conditions. Heavy fouling at station B was attributed to 


(1) 


alternate inundation of this station by fresh-sea-water and polluted waters rich 
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in nutrients, (2) less disturbance by waves and tides and (3) its proximity to a 
place where heavily fouled boats are scraped. i aes 

There is difference both in quality and quantity of fouling in the local harbour 
as compared with Madras, the probable reasons for which have been discussed. 


32. A hydrological and bacteriological investigation of a case of large 
scale fish mortality in a temple tank. 


R. VENKATARAMAN, S. T. CHARI and A. SREENIVASAN, Kozhikode. 


Large scale mortality of fish occurred in a temple tank in Sankaranainar Koil, 
in Ramnad District on more than one occasion. ‘The physico-chemical and bac- 
teriological conditions were investigated in detail by us on one occasion. Three 
species of fish which were stocked, viz. Labeo, Cirrhina, and Barbus, all succumbed 
in two to three days of stocking. The tank had an overgrowth of the blue green 
alga Microcystis, which formed a ‘blanket’ to a depth of 24”, Though due to 
photosynthetic activities oxygen content was high during day time, it reached a 
critical value at night and the fish died due to anoxaemia. Neither H,S nor 
sugars were detected but putrefactive ‘amine’ odours were strong due to decay of 
algae. Probable toxic action of this alga is also discussed. 


33. Further studies on red halophilic bacteria from salted fish and salts 
and description of new species. 


R. VENKATARAMAN and A. SREENIVASAN, Kozhikode. 


A large number of salt samples from various geographical areas have been 
examined for their content of red-halophilic bacteria. High counts of these orga- 
nisms were related to the high Magnesium and Calcuim contents. ‘he cocci 
consisted of Micrococci resembling M. morhuae and Sarcina species. ‘The rod 
forms were of three types: 1. Very highly pleomorphic bizarre forms with simple 
rods, cuneate, fusiform, oval and spherical almost coccoid shapes, which appeared 
to be non-motile. 2. Minute, gram negative simple, motile rods without much 
of pleomorphism. 3. Gram negative, long filamentous, curved non-motile rods, 
not showing pleomorphism prominently. Some of the pleomorphic rods in 
group l appear to resemble Pseudomonas Salinaria and Ps. cutirubra but some are 
distinctly different in chromogenesis, in motility etc. Group 2 resemble Bact. 
trapanicum but flagellation may show the correct relationship. ‘The third group 
has not hitherto been described by other w 
species. 

Most of these are obligately halophilic 
and if at all they grew it was scanty and 
scanty in broths. Staining was very difficult since the usu 
negative, ven 109, NaCl chisel the teat op ge fhe sods gram 
Smears were hence prepared with 20% ReO a E R n o 
stained. Contrary to the notion that the “iB ae poh ee ee 

peculiar pleomorphic shapes were due 


to heat fixation, and staining, we noted i i 
1 7 pleomorphism even 4 
in hanging drops with 20% NaCl. 3 Misi saa cases 


orkers and are presumed to be new 
and very few grew on 10% NaCl agar 


al methods of staining 


34. Investigations on the quality of salted fish sold in the markets. 


R. VENKATARAMAN and A. G. VASAVAN, Kozhikode. 
Properly salted fish should remain in good condition for at least three months. 


: markets fall thi 
because of the inefficiency of curing.’ D ehem Or ioeie 
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To investigate this representative samples of salted fish were collected from 
two markets in Kozhikode town. mng quality was €xamined, by an analysis for 
moisture, salt and T. V. B. (Total Volatile Bases) and organoleptic tests. ‘The 
collected samples were kept under observation and it was observed that most 
meine samples went bad within two months due to red attack and decomposition. 
The major defect in most of the cases studied was insufficient drying. 

To remedy this better initial drying as well as periodic drying of the fish 
stored in godowns, if possible is suggested. The beach drying (without applica- 
tion of salt) of small fishes like white bait is found to be a poor method of 
preserving them. 


35, Pituitary structure in relation to spawning of food fish. 


B. I. SUNDARARAJ and L. S. RAMASWAMI, Bangalore. 


Food fish like carps do not breed in confined waters and the environmental 
factors do not appear to be responsible in making these fish spawn. The endocrine 
secretion is probably solely responsible for ovulation and dehiscence. So, an 
attempt is made to study the correlation that exists between the pituitary and 
the development of gonads in Saccobranchus and Ophicephalus by making an 
annual collection of these species from a local tank. Hydrological data are also 
collected. 

The fish pituitary does not show marked divisions of the adenohypophysis. 
However, the three regions can be easily recognised. During the month of 
February the pituitary showed large number of acidophils and a few basophils. 
The ovary had ova in different stages of growth. In March and April as the ova 
underwent further development the number of basophils in the pituitary was large. 
In June, July and August the ovary is laden with large ova and the pituitary 
showed very large number of basophils thereby showing the relation between the 
two. 

Saccobranchus has been induced to spawn in the laboratory by injecting graded 
doses of Saccobranchus pituitary. 

The seminal vesicles have been noticed in the male specimens of Saccorbranchus 
and it stores no active sperms. 


36. The Development of the Chondrocranium in the Indian Sea-horse, 
Hippocampus (Lophobranchit). 


K. M. Kapam, Bangalore. 


A study of the development of the sea-horse reveals certain interesting features 
Which are no doubt associated with the curious shape of the head, the long snout 
and the small suctorial mouth. The development has been studied in 9 mm., 
12 mm., and 18 mm. stages. The striking feature of the chondrocranium is the 
marked elongation of the anterior region of it, the ethmoid plate and the hyosym- 
plectic being the most affected. Further, there is a peculiar modification of the 
ethmoid plate. ‘The anterior portion of the ethmoid plate is not only bent upwards 
but also backwards in the 9 mm. stage. A gradual straightening of this region is 
Noticed in the later stages of development. The nasal region has a well defined 
nasal Septum from the early stages and is not independent from the ethmoid plate 
as in Syngnathus (Kindred 1921). A lamina orbitonasalis and sphenoseptal com- 
Mlssure are present. The orbital cartilages are reduced. In the auditory capsule 
the cartilaginous septae are vestigeal. A tectum synotimum is present as a rudi- 
mentary Cartilaginous rod. A tectum posterius connects the occipital arches in 
the posterior region. A lateral commissure and a pila lateralis are present. 
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The pterygoid process of the quadrate has an ‘acrartete’ type of attachment 
with the preethmoid cornu of the ethmoid plate. The quadrate is in cartilaginous 
continuity with Meckel’s cartilage in the 9 mmfl stage. In the same stage Meckel’s 
cartilages are vertical and in later stages assume the normal horizontal position, 
A well developed rostral cartilage is present. 


37. Cranial Osteology of Catfishes. 


Part 1. The development of chondrocranium in three members,—Silonia, 
Pangasius and Ailia of the family Schilbeidae. 


H. R. SRINIVASACHAR, Bangalore. 


A study of the development of the chondrocranium in Silonia Pangasius and 
Ailia belonging to the family—Schilbeidae is undertaken as the first part in a 
series of studies on the Cranial osteology of Catfishes. The development of chon- 
drocranium in Silonia is studied from series of stages ranging from 8 mm. to 
23 mm. and compared with the chondrocrania of Pangasius and Ailia in order to 
find out whether these characters throw any light on the systematics of the family. 

In the 8 mm. stage of Silonia the chondrocranium is elongated and does not 
possess a roofing cartilage as observed in the 10 mm. stage of Amiurus (Kindred 
1919). The hypophysial fenestra is large and is almost equal in length to the 
basal plate. There are no basicapsular and basicranial fenestrae. ‘Lhe trigeminal 
and facial nerves pass through a wide foramen in front of the auditory capsules 


between the orbital cartilage and trabeculae of each side. In the visceral skeleton ` 


the pterygoid process chondrifies independently and is in the form of a small rod 
on either side of the ethmoid region. ‘I'he quadrate fs fused with hyomandibula. 
All the five branchial arches are developed. The hypohyals project anteriorly to 
the copula. 

The chondrocranium is fully formed in the 23 mm. stage and is wide in the 
region of the auditory capsule. A lamina precerebralis forming the anterior 
boundary for the cranium is developed and does not extend posteriorly. ‘This 
lamina is virtually the nasal septum broadened anteriorly. The orbital cartilages 
are stout and are not connected by a complete epiphysial bar. ‘The auditory 
capsules are connected dorsally in the posterior region of the occipital arch. ‘here 
18 no interorbital septum and the chondrocranium is therefore platytrabic. 

The hyomandibularis branch of the facial nerve passes through a niche in front 
of the hyomandibular cartilage, but appears to be enclosed by bone in later stages. 

The chondrocranium of Pangasius is very much similar to the chondrocranium 
of Silonia, But in Pangasius a small -basicapsular fenestra is seen in the posterior 
region of the floor of the basal plate. An epiphysial bar is noticed connceung the 
two orbital cartilages. u 

In the chondrocranium of Ailia many interesting features are noticed The 
chondrocranium is elongated. In the ethmoid region, a nasal septum is Ee ed 
extending posteriorly and the roof for the olfactory lobes is redicsi A com i 
epiphysial bar is noticed as in Pangasius. Labial cartilages supporting the i RA 
lary aud ‘mandibular barbels are developed in the fully formed A T 

The interrelationship between these members are discussed in the paper. 


(vii) Reptilia, 


38. On the distribution of reptiles in the desert ERE n 


DAYA KRISHNA and K. C. DAVE, 


Blanford (1901) and Mahendra (1931) divided Indi 
respectively and the Indian desert was placed in 


Jodhpur. 


a into 5, and 10 subregions 
LTA ps è . . . 
The arid and semi-arid province 
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of Northwestern India’’. However, for the present study the desert of Rajasthan 
has been divided in three subregions according to the climatological data and 
occurrence of reptiles. Lizards and snakes collected from each area are noted 
against them. We do not, however, ule out the possibility of their existence in 
the other subregions as well. | Uromastizx, Agama, Hemidactylus, Calotes, Varanus 
monitor, Mabuya, Eryx fohnii, Zamenis, Naia tripudian, Bungarus coeruleus and 
Echis carinata are common to all the subregions. 

Arid subregion :—Rainfall 5”. North-western portion of Jaisalmer district : 
Stenodactylus, Gymnodactylus, Hemidactylus leschlaunti, Eublepharus, Acanthodac- 
tylus, Ophiomorus tridactylus, Eryx conicus, Coluber helena, Bungarus coeruleus 
sbsp. nov., and Eristrocophis macmohani. 

Semi-arid subregion :—Rainfall 5 to 10”. Central desert : Alsophylax tuber- 
culatus, Stenodactylus, Gymnodactylus, Hemidactylus brooki, Agama, Mabuya, 
Ophiomorus, Diosas, Psammophis, and Varanus griseus. 

Sub-humid subregion :—Rainfall 10-15” South-east Barmer, North-east Jodhpur, 
Ganganagar, Sikar and Jhunjhunu districts: Calotis, Chameleon, Mabuya dissi- 
milis, Varanus monitor etc. 

New species of Varanus griseus and Bungarus coeruleus have been described. 

The study was carried out with the financial help from U.N.E.S.C.O. and we 
are grateful to the Organisation. 


39. Observations on the food and feeding habits of Uromastix hardwickii 
Gray. 


Dava KRISHNA and K. C. Dave, Jodhpur. 


The lizards, Uromastix hardwickii were collected from Gadra Road, Jaisalmer, 
Phalodi and Bikaner. Care was taken to capture them just after their feeding 
time. Their stomachs were examined. The contents consisted of plant material 
only. Most of them were the particular plants Trianthema monogyna Linn., and 
Eragrostis sp., especially from the specimens collected from Gadra Road and 
Phalodi and Cenchrus catharticus DC from Bikaner. 


Certain experiments were also carried out in semi-captive and captive condi- 
tions to ascertain their preference and choice of food. ‘The lizards were kept in 
large cages which had thick layer of sand at their bottom, in which the Uromastix 
could dig their burrows. Insects, flesh of animals, plants and grasses, vegetables, 
seeds and grains were given to them in various combinations and also separately. 
A series of experiments showed that U. hardwickii is herbivorous and prefers 
Pennisetum typhoidum and Eragrostis sp. They were never observed to drink 
water in captivity, although it was always available. In nature, however, water is 
Not available in the vicinity of 2 to 5 miles from their habitat. Moreover their 
home range is only 100 yards from their burrows. 


a 
40. Neurosecretory cells of the brain of the garden lizard Calotes versi- 
color (Daud). 


K. K. NAYAR and V. ANANTHANARAYANAN, Trivandrum. 


This paper deals with the neurosecretory cells in the brain of the garden 
rd Calotes versicolor. Here in the hypothalamus there are two concentrations 
of glandular neurons, the para ventricular nucleus and the supra-optic nucleus. 
The former is located on either side of the diacoel and the latter just above the 
Optic tract. The hormones produced by the cells of these nuclei pass along their 
ONg axons through the infundibnlar stalk to the neural lobe of the hypophysis, 


liza 
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-e they diffuse into the blood stream. Another pathway exists from the 
oo ee fe cleus to the Commissura Pallii posterior and the paraphysig, 
see ee eiis are characteristic and are easily distinguishable from other 
T E se by their large size, large nucleus, prominent nucleolus and characteristic 
i A tions The Cytoplasmic granules stain dark blue with Gomori’s 
ee n in. The examination of live cells reveal the occurrence 
Se cone aeei a tn the cytoplasm which remain mostly connected together 
(0) = 


as clumps or chains. 


41. Age changes of the thymus of Calotes versicolor (Daud) as correlated 
i 3 with testicular changes. . 


M. AppaAswamy Rao, Bangalore. 


A study of the thymus and testis of Calotes ‘versicolor in juveniles and adults 
during breeding and non-breeding seasons, indicates an interesting relationship 
between these two organs. In juvenile animals the thymus is compact. With 
the increase in the mitotic activity of the spermatogonial cells of the testis, there 
is hyperplasia of the medulla with an enormous increase in the number of unicel- 
lular Hassall’s corpuscles. In the breeding season the thymus undergoes involu- 
tion, while in the non-breeding season, when the testis regresses, the thymus 
regenerates. 

In animals which pass through the first sex cycle (Body weight 2 to 45 grams 
—Group 1) and in those which have had large number of breeding and non-breeding 
seasons (Body weight 67 to 88 grams—Group 3), the involution of the thymus is 
not of the acute type wherein there is infiltration of connective tissue into the 
oH parenchyma of the gland. The interstitial cells of the testis in these animals are 
at smaller in size and fewer in number. In animals which have passed through only 
one or two sex cycles (Body weight=52 to 60 grams—Group 2), the thymus under- 
goes an acute involution resulting in the formation of spheroidal or ovoidal cavities 
filled with degenerating plasmodial masses and unicellular corpuscles. At this 
Rie Stage it is interesting to note that the interstitial cells are large in number and 
i” size. It is suggested that the intensity of involution of 
the production of the hormone of the interstitial cells (Testosterone), thus indicat- 
ing a direct relationship between the testis and thymus. 

There is a close correlation bet 
and the formation of the unicellular 
whenever the mitotic activity of th 
the maximum number of unicellula 
fact the entire gland is p 


the thymus depends upon 


ween the spermatogenic activity of the testis 
Hassall’s corpuscles. In all the three groups, 
€ spermatogonial cells is great, there will be 
x corpuscles in the thymus. As a matter of 


na ee acked with these large cells. It is rather difficult at this 
stage, to bring out any functional Correlation between the formation of these 


i corpuscles and the spermatogenesis of the testis. It is suggested that the folli- 
ce Papos vommone (FSH) of the pituitary which astivates the spermatogonial 


a alete the thymus in the production of these unicellular Hassall’s 
corpuscles. ` ! 


42. The Osteology of the lizard Ophiomorug tridactylus Blyth. 


M. $. RATHORE, Jodhpur. 

In this paper the author deals with a d 
(excluding the skull) of Ophiomorus trid 
‘skeletons prepared by macertion and Aliz 


$ The vertebrae are procoelous, without intervertebral discs. 
= Cervical ribs is carried by the fourth cervical vertebra, 


etailed account of the endoskeleton 


actylus Blyth, based on the study of 
arine methods * 


The first pair of 
There are two to three 
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acral vertebrae. Chevron bones are intercentrally arranged. Autotomy takes place 
Sd a aa 3 Ë 

intravertebrally and the two separating parts, i.e. anterior smaller and posterior 
bigger fit telescopically without any cartilaginous septum in between them. 


Besides the usual, abdominal ribs, small rib-like pieces, regularly arranged 
on the ventral side of the entire abdomen, are also present. 


Scapula and Coracoid are completely fused into a single bone, and the epico- 
racoids mesially separate from each other. Two pairs of ribs are attached to the 
single fenestrated cartilaginous sternum, and one pair to the non-fenestrated and 
triradiate Niphisternum. Clavicles are non-fenestrated, and each of them extends 
to meet the suprascapula. The inter-clavicle is cruciform. In the pelvic-girdle a 
round bony epipubis aud a rod-like lypoischium are present. ‘The limbs are 
tridactylus. The fourth and fifth digits are absent. 


43, The Cranial Osteology of the Lizard Ophiomorus tridactylus Blyth: 
M. S. RATHORE, Jodhpur. 


The skull is streptostylic, diapsid and. amphikinetic. ‘Ihe occipital bones are 
distinct but compactly joined, aud the occipital condyle is tripartite. Opisthotic 
is fused with the exoccipital, and the former and the prootic contribute equally 
to the formation of fenestra ovalis, which is covered by the stapedial plate to 
which a reduced knob like columella-auris is. fused: Recesses of the three semi- 
circular canals can be distinctly made out on the dorsal side of the supra- 
occipital, opisthotic and prootic bones. The fused parietals have a pineal foramen 
in the centre. The processus descendens of parietals extend ventrally and meet 
the epipterygoid of their side. The latter fits ventrally in to a pocket on the 
quadrate part of the pterygoid. The quadrate is compact and triradiate. ‘Lhe 
small supra-temporal fossa is separated from the very big lateral temporal fossa 
by the supra-temporal arcade. It is composed of squamosal and post-orbital. ‘The 
post and pre-frontals, the jugals and the lacrymals are present. Nasals and frontals 
are separate. The premaxillae are fused at their tips, but their processus nasalis 
are only joined. The pterygoid process of the basi-sphenoid joins the pterygoid 
with the cartilaginous meniscus. A cartilaginous parasphenoid runs upto the base 
of the canalis olfactorius, and rudiments of orbitosphenoids are present in the 
surrounding membranes. Dentition is pleurodont. The pterygoidal teeth are 
Present. There is no pterygo pre-vomarine contact due to the intervention of 
palatines. They themselves are separated at the mid ventral line. The preyomers 
are united and form a part of the boundry of Jacobson’s foramina and choanae. 


Hach ramus of the mandible is composed of six separate bones: articular- 
Supra-angular, coronary, angular, splenial and dentary. The corpus of the hyoid 
carries a well developed processus entoglossus anteriorly below the tongue and 


Postero laterally a hyoid arch, first certo branchial and first and second epibran- 
chials. 


(viii) Mammalia. 


3 


of Rajasthan. 


44. Systematics Ecology and Distribution of the mammals of the Desert 


DAYA KRISHNA and ISHWAR PRAKASH, Jodhpur. 


A large number of mammals was collected all the year round from different 
es in the desert region of Rajasthan. The boundaries of the desert area have 
cen published by us in an earlier communication, In all, about 450 specimens 
ave been collected so far. ‘These belong: to about thirty species. The description 


plac 
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ub-species deals with its synonyms, local name, size of adult 
male, female and juvenile. The colour of the animals has basm diisemesed in detail 
to facilitate their identification. Skull measuremeuts aud lengths ee he, alimentary 
canal are also given. Under the head “Bceology” we have dealt with ile habitat 
or the piace of collection, their stomach contents, breeding porond ind Ecto- and 
Endo-parasites. The distribution of mammals in the desert of Rajasthan and in 


India is also dealt with. 
The paper also records a comparison of these mammals with those of the 
adjacent fertile areas and also with those found in other desert regions of the 


of each species and s 


world. 

A key to identify the mammals found in this area is also given as an 
Appendix to the paper. 

This study has been financed by UNESCO and we are grateful to that Urgani- 


sation. 


45. A preliminary study on the conservation of the Great One-horned 
Rhinoceros -in the Kaziranga Wild Life Sanctury, Sibsagar 
District, Assam. 


H. KHAJURIA, Calcutta. 


4 The importance of wild life conservation in India needs no emphasis at present. 
The present investigation is a preliminary attempt on such a study and was 
carried out from 9th to 3lst March, 1955. It is proposed to continue these 
observations as and when opportunities occur. 


Í Due to the presence of very luxuriant and 15-20 ft. tall elephant grass, the 
whole investigation was carried out on an elephant back. ‘lhe census was taken 
by examining a number of population samples from different parts of the sanctuary. 

1 Iwo more methods, named as ‘Rhino Dung-head’ and ‘Burnt Grass’ methods, of 
= taking census were also discovered but were not used for want of time and suitable 
facilities. The problems found to need urgent attention are: (1) silting of ‘bhils’ 
by water hyacinth and floods; (2) insufficiency of certain grasses much liked by 
t the rhinoceros; (3) grazing inside the sanctuary of diseased cattle; (4) presence of 
a large number of uneducated persons very near the boundaries of the sanctuary; 


i and (5) the overcrowding which may be caused by the increasing hog-deer 
f population, 


46. Ecological studies on the bats of the desert of Rajasthan. 


Daya KRISHNA, ISHWAR PRAKASH and S. C. SHARMA, Jodhpur. 


The Chiropterons, except Pteropus giganteus giganteus, inhabit dark un- 
attended ruins and caves, In Jodhpur, so far we have warm ME half a dozen 
such localities where the bats live in thousands aud about a deron such where 
they are only in hundreds. Most of the observations were taken at Mandore, a 
place six miles away from Jodhpur. Here they live in a tunnel about 500 ft long 
passing underneath a palace. The tunnel is inhabited by four species of pace 
Megaderma lyra lyra live in the most interior darkest parts Others Rhinopoma 
k. kinneari, R. kinneari subsp. nov. and Taphozous sp. ike in ihe pute parts 
with sufficient light. Taphozous kachhensis kachhensis has been observed to reside 
in the crevices of the rocks. Rhinopoma hardwickii live in the verandah of 
deserted buildings. They are not so common as others, 
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‘The paper also deals, in detail, with the amendments in Wroughton’s Keys 


for the identification of bats, with their seasonal migrations, with their stomach 
oe and lastly with their breeding records. 
conte £ 


47. A new genus and species of Indian Chiroptera. 


H. KHAJURU, Calcutta. 


As the discovery of new mammals even at subspecific level is fast becoming 
a rarity, the present report dealing with a new genus will certainly be received 
with great interest. The specimen upon which the new genus is based was sent 
to the Museum of Comparative Zoology at Harvard College, Cambridge, Mass., 
U.S.A. for opinions but the museum experts could not offer any remarks on the 
identity of the specimen. The genus is allied to the American Vespertilionid genus 
Lasiurus Gray from which, however, it differs markedly in the characters of meta- 
carpals, teeth, and the interfemoral membrane. An attempt is being made to 
collect, more specimens for the purpose of undertaking a detailed study. As the 
nearest ally of the genus is known only from the New World, a better knowledge 
of its distribution is likely to be of considerable zoo-geographical interest. 


48. Thymic changes in Loris lydekkerianus (Cabr.) during pregnancy 
and lactation. 


B. A. GULAM AHMAD and M. Appaswamy Rao, Bangalore. 


A study of the thymus of juvenile (body weight—17 grams), pregnant (body 
weight—345 grams) and lactating female (body weight—244 grams) Loris lydekke- 
vianus was made. In juvenile animals the thymus is large and lobulated giving 
off cervical extensions. Each lobule, which is enclosed in a thin compact capsular 
wall, exhibits a clear demarcation between cortex and medulla. In pregnant 
females the thoracic thymus is large, whereas its cervical extensions have under- 
gone complete involution. Wach lobule of the thoracic thymus has a thick capsular 
wall and the demarcation between cortex and medulla is not clear. In the lactating 
female the thymus has undergone complete involution. ‘The entire thymus con- 
sists of a network of connective tissue with scattered patches of thymocytes. It 
1S Suggested that the presence of a well developed thoracic thymus may be due 


to the production STH and its involution in lactating female is caused by the 
Prolactin hormone. 


49. Food preferences of the desert hedgehog, Hemiechinus awrilus 


collaris Gray. 


DAYA KRISHNA and ISHWAR PRAKASH, Jodhpur. 


In a previous communication (Krishna and Prakash, 1955) we have dealt with 
the food and feeding habits of the hedgehogs, Hemiechinus auritus collaris and 
Paraechinus micropus micropus Blyth. They are conservative in their habits, the 
former is more and was taken for detailed investigation. To find out its pre- 
ference of food, it was provided with a wide variety of insects and birds. In a 
Series of experiments entire birds and their flesh (of about 25 types) was provided 
to eight hedgehogs in separate cages. Hach experiment was repeated several times 
Placing the food material on the either side of the animal. This minimised the 


“or due to the factor of availability. Experiments were also repeated with the 
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hedgehogs under starvation. In order to explain clearly how the experiments ‘Were 
conducted, one is cited. 

Expt. 146. 

Flesh of birds; Molpastes leucogenys (1); Molapastes cafer (2); Streptopelia 
risoria (3); Psittacula krameri (4). Hedgehog ‘P’’.—On admission to the feeding 
chamber, “P” rushed to (4) smelt; passed on to (2), smelt and waited; reached (3), 
paid no attention; smelt (1), began eating, finished it; smelt (3) and (4) ang 
ate (2) then took to (3) and lastly the (4). 

_ For the tabulation of the experimental data the method of Cott (1951) was 
followed. Arrow point towards the preferred food material. 


Re HEPES, 


Expt. 


Animal Food Bird species provided 
No. : 
F.: Hedgehog entire S. risoria <—_——M. leucogenys 
Kee Sopa birds M. leucogenys >S. risoria 
S. risoria <——P. krameri 
P. krameri ——>S. risoria 
M. leucogenys ——?P. krameri 
P. krameri <———M. leucogenys 


To confirm the consistency of the preference, certain overlapping experiments 
were also designed. If the bird A or its flesh is prefered over the bird B; and 
B over C then theoretically A should also be prefered over C. Similarly if a 
species D is rated below C; then both A and B should be prefered over D. When 
combination were tried, the preference was generally consistent with the theoretical 
conclusions, but in certain cases diversion was also observed. 


Streptopelia risoria UN) = 


Molpastes leucogenys (9) == 
Molpastes cafer (O ee 
Psittacula krameri (D) == ES 


Expt. Theory “P” overlapping 


Preferences of the hedgehogs are also correlated with the size, colour and food 
of the birds. 


Section VIII, Anthropology and Adeda 


1. The Ethnological significance of Taste. 


j ae R. GAYRE, Saugor. 

A survey of the ability to t i 
or phenylthiocarbamide, usually 
to have ethnological correlations, 

From a Sutvey of the evidence (which is given at length in the paper), the 
author rejects polymorphism as the basis for the distribution of tastin ‘and non: 
fasting ability in the three primary racial stocks (Cancasoids O and 
Melanoids), and accounts for any apparent polymorphism as due lio racial crossing. 
i He concludes that non-tasting is a characteristic mainly or esate developed 
in the Caucasoids, whereas inherently, it is not characteristic of ie eSak 


-breeding with the Caucasoids. 


aste or not taste substances such as phenylthiourea 
called PTC, has been shown to be widespread and 
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> The Changing Position of Women in India and North-South Polariza- 
; tion. 
U. R. EHRENFELS, Madras. 


A polarization of North and South in India corresponds to a certain degree 
with present or past distribution of patri- and matri-lineal societies. Such differ- 
S e illustrated by legal changes, contemplated to increase rights and status 
of women in the former, but have been revealed to inculcate curtailments of such 
rights of women in the latter, i.e., matrilineal societies. This shows a shift of 
popular values, among patrilineal groups, towards a more “maternal” concept of 
society in contents, if not in name. The attempt to conceive this moyement as a 
trend towards increased individualism only, superseding collectivism, encounters 
the difficulty that though it may explain (a) disintegration of the patri- as well as 
matri-lineal joint family, it fails to account for, (b) the difference, in this respect, 
of North- and South India. 

Could North-South polarization, which is characteristic of the Indian situation, 
thus be interpreted in terms of matrilineal prepondertnce in the South? This 
interpretation, however, can hardly account for North-South polarization in other 
countries, where a similar culture-historic situation is not always in evidence 
(cf.: U.S.A., Ireland, England, Scandinavia, Russia, China, Arabia, Italy, Spain, 
France, Germany etc.). Causes for this polarization are examined (Cf.: (a) climate, 
proximity to, (b) pole or equator, (c) mountains or plains, (d) diffusion centres of 
conquerors and (e) of religious movements). None of these, however, can explain 
the uniformity of popular judgments and folk-attitudes, which Northerners show 
in different countries, towards Southerners and vice-versa. This polarization is 
not found in towns, though occasionally in small areas (Malabar, Ceylon, Albania ?) 
and is finally compared to attitudes of moieties or phratrics in dual organization. 


| Section IX, Medical and Veterinary Sciences. 


1. “Transplantation of Fertilized Ova.” 
` M. K. SHAH, Anand, Bombay. 


In general, the present procedure of egg transplantation is to sacrifice a super- 
ovulated donor female to collect numerous fertilized ova by flushing its Fallopian 
tubes or the uterus using a suitable medium such as blood serum, and to transfer 
the eggs to the Fallopian tubes or the uterus as the case may be, of a laparotomized 
foster mother. Such transplantations have been successful in laboratory animals 
as well as farm animals including sheep and cattle. In cattle, simple non-surgical 
method of transplanting eggs to the uterus via the vagina and the cervix has met 
With failures because of the ease with which the recipient’s uterus becomes sus- 
ceptible to infection in the presence of an active corpus luteum secreting the hor- 
mone progesterone which on the other hand is so indispensable for the preparation 
of the uterus to allow implantation of the embryo. 7 

In the experiments which was carried out at the University of Queensland, 
Australia, a technique was developed to transfer 6-day rabbit eggs to the uterus 
via the cervix through an incision in the vagina of 6-day pseudopregnant recipient 
after Performing a laparotomy. Early attempts at such transfers failed, as they 
Were §enerally followed by severe pyometra due to active corpora lutea of the 
PSeudopregnant foster mothers. Unsuccessful attempts were also made to prevent 
Mtroduction of infection into the uterus, by irrigating the vaginal canal by Zephiran 
Solution’ for a few days prior to transplantation. Successful procedure by which 
about 37% of blastocysts transferred to the uterus via the cervix developed to term, 
myolved the use of antibiotics. Pyometra which would generally ensue the transfer 
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of eggs via the cervix in pseudopregnant rabbits, was obviated in this procedure 
by the local use of aureomycin and intramascular injections of penicillin, These 
results may be useful for further attempts at non-surgical transplantations of 


fertilized bovine ova via the cervix. 


2. A clinical study of Incidence of Hypertension in the population of 
Dayalbagh (Agra). 


K. N. Gour and G. P. DUTTA, Agra. 


The present work was undertaken :— 

(b) To assess the incidence of hypertension in the population of Dayalbagh, 
(Agra) ın various age groups in both sexes. 

(b) To asesss the incidence of hypertension in the population of Dayalbagh, 

(c) To assess the role of some aetiological factors like age, sex, heredity, 
occupation, diet and psychic factors in the causation of hypertension, 

The available literature on the history of hypertension has been reviewed and 
material and methods described. ‘The blood pressure estimations were done of 
5,503 inhabitants of Dayalbagh, the blood pressure levels in different age groups 
in both sexes have been noted and mean average blood pressure level for each age 
group has been calculated. ` 

Out of a population of 5,503 persons, 35 persons (07%) were found to be hyper- 
tensive. A detailed clinical and laboratory examination of these cases was done, 
They were thoroughly investigated on the lines noted before. 

On the basis of the findings of these hypertensive cases, the role of age, sex, 
occupation, familial background, diet, constitution peculiarities and psychic 
factors in the production of hypertension in the population of Dayalbagh has been 
discussed in the light of the findings of other workers. 


3. Incidence of Atherosclerosis in Relation to Hypertension in the village 


Population and an Experimental study of their relationship in 
the chick. . 


K. N. GOUR and R. C. GARG, Agra. 


Atherosclerosis and Hypertension are a leading cause of death in the civilised 
world. Their close relationship i.e. hypertensive patients usually succumbing to 
coronary and cerebral atheroscierosis and atherosclerotic patients manifesting a 
raised blood pressure, is too well known. Besides causing the death of many 


millions, this combination incapacitates many more. ‘Thus the problem has 
important physio-socio-economic facets. 


There is an extensive lack of data a 
this country, therefore this study 
and experimental study—a clinica 
mental study in the chick, 


A study of 5,000 individuals in the rural population has shown 0:24% and 0:16% 
are suffering from atherosclerosis and hypertension respectively. The KERE is 
maximum from 40 to 60 years and is higher in males, The incidence is equal in the 
Hindus and the Muslims and higher in the Christians and in those en ea in seden- 
tery occupations. It rises with the rise in economic status and is eee in Vegeta- 
rians on a high fat diet, Heredity, mental strain and habits, etc, play an insignificant 


“50 3 
role. Whereas 37 5% cases of hypertension, atherosclerosis was present, hyper- 
tension was found in 25% cases. soo 


bout the incidence of atherosclersosis in 
was planned as an ethnopathological, biochemical 
1 study in the village population and an experi- 
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4. Role of Dietary Fats in the Pathogenesis of Atherosclerosis: An 
| : experimental study in the chick. 


K. N. GOUR and S. D. Tavat, Agra. 

The study was undertaken to assess the role of dietary fats in the pathogenesis 
of atherosclerosis. Six chicks were taken for the animal experiments. They were 
fed on six different diet, the fat and cholesterol content of each being 
’ regulated. A record of each as regards its weight, growth, skeletal changes and 
is plood biochemistry (plasma cholesterol and plasma lipid phosphorous) was kept. 
| Skiagrams and photographs were taken from time to time. Autopsy was performed 

after 13 weeks of study. A complete gross and microscopic examination of the 


a heart and blood vessels was done. Photographs of gross lesions as well as photo- 
il micrographs were taken. 

K These experiments point to a direct correlation between the dietary cholesterol 
| $ ‘intake aud the genesis of atherosclerotic lesions under the circumstances, and the 


exogenous and endogenous factors were found capable of modifying the dietary 
influences in the pathogenesis of these lesions. 


Section X, Agricultural Sciences, 


A 1. Growth Studies on and Nutrient uptake by Cigar Tobacco. 
I. Growth characteristics of cigar tobacco. 


Le K. G. Teywant, C. K. RAMAKRISHNA KURUP and K. V. VENKATRAMAN. 

y> Growth characteristics of the cigar tobacco as grown in South India have been 
studied by observing the green and dry weight of the plant, height of stalk, emer- 
gence of new leaves and leaf area. It is observed that the growth period may be 
divided into four phases, which may-be called the 1. ‘Establishment’ (3 weeks), 
i 2. ‘Transitional’ (3 weeks), 3. ‘Active’ (4 weeks) and 4. ‘Maturation’ (3 weeks) 
i phases of growth. The ‘Active’ phase of growth is the most important from the 


pouit of yield. The rate of expansion of the leaf area and accumulation of dry 
| matter of the whole plant and the leaves is maximum during the second phase, and 
| that by the stalk during the third phase. 
i 2. Land use policy. 
| BISHAN MANSINGH. 
| Best use of land may be defined as that use, under which the land produces 
g most and deteriorates least. 
| ; This object can be achieved if different kinds of soils are classified according 
{ fo their suitability for different kinds of land use, viz.,- cultivation, grazing lands 
w. and afforestation. 
le Measures to stop deterioration of soil should be given first priority. One of 


a the most important of these measures is Flood Control. on scientific lines, for 
example, holding a rain water near the place where it falls and the utilisation of 
surplus water for the benefit of crops, pastures and trees. 

For the success of this campaign a vigorous and effective education programme 
Should be organized to acquaint the masses with the evil effects of erosion, which 
's bound to increase in the absence of proper land use. 


& “Systematic investigation of Soil organic matter Part IV. Identifica- 
ce tion of anino-acids in the hematomelanic acid fraction.” 


y m 4 
NEWron Ram and ABANI K. BHATTACHARYA, Agra College, Agra. 
ih Several samples of Agra Soil were hydrolysed with semi-normal caustic soda. 
€ filtrate obtained from this was treated with dilute sulphuric acid. The humic 


7 
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acid thus precipitated was separated and soxhletised with alcohol o six hours, 
The alcoholic extract containing hematomelanic acid Wi asyicvaporate” and the 
residue was further soxhletised with benzene for six hours. The insoluble fraction 
was hydrolysed with -semi-normial hydrochloric acid and filtered. The filtrate was 
evaporated under reduced pressure to remove excess of hydrochloric acid. and the 
residue was treated with absolute alcohol. The alcoholic solution containing the 
amino-acids was subjected to paper chromatography. 

The following amino-acids were identified both by ascending and descending 
methods of paper chromatography. 

Aspartic acid, Arginine, Histidine, Valine, Isoleucine, Leucine and Methionine, 


It appears that there is a great similarity between the proteins of the soil in 
the temperate and the tropical zones and this will be further elucidated by examin- 
ing other fractions of the Agra Soil hydrolysates in due course of time. 


4. Soil survey and soil classification in India with special reference to 
forest conditions. 


RAGHUNATH S. Gupta, Dehra Dun. 


Author has discussed the different attempts made at soil classification for India 
as a whole and in different States by different departments. Soil maps prepared by 
Dr. Viswanath, under All India Soil Survey Scheme by Dr, Raychaudhuri with an 
agricultural bias, and Prof. Champion from forestry point of views giving the 
different types are also discussed. 


A broad grouping of soils is suggested by the author as follows : 


Soi, GROUPS or INDIA. 


66 I 

Himalayan and the Siwalik Indo-Gangetic Aluvium Deccan plateaux. 
regions, Parent material cannot be „Soils formed from main- 

Soil formed from sedimen- traced as these are allu- ly igneous rocks (gra- 
tary and metamorphic vial or aeolian in nature. nites, gneiss, charno- 


rocks (such as phyllitic, 
quartzite, biotite etc.) 
under temperate climatic 


` kite etc.) under truly 
humid tropical condi- 


r i tions. 
conditions in respect of 
temperature, but rainfall 
distribution between 
temperate and tropical 
conditions differ. 

1. Podsols mainly under 1. Deltaic alluvium. 1. Red soils 
conifers. i l i 
2. Brown forest soils Brown 2, Desert deposits (Pure 2. Iaterite soil 

earths. sand dunes, Sand dunes i i 
and rock hills. Stabilis- 
ed sands). 3 3. Black cotton soils. 
3. Sub-recent formation : 

(Bhabar and Tarai). 

ee. 4. Saline (Solonchak) soil 
and alkaline (Solonetz) 
soil. 


5. Yellow and brown soils. 
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Since different maps prepared so far are either from au agricultural or forestry 
point of view, a study is suggested under a centralized agency consisting of agri- 
culturists, foresters and geologists so that attempts made so far at producing a soil 
map by different departments could be co-ordinated. 


5, A short note on effect of pH on the retting period of Jute. 
A. K. KUNDU and G. HALDER, Barrackpore. 


Retting is essentially a micro-biological process. pH plays an important role 
in the activity of micro-organisms. In the laboratory scale experiments, it was 
found that pH considerably affects the retting period. The period is the lowest 
at pH c 30 and with the rise of pH the retting period increases and at pH c 7:0 
the time taken for retting is lower than at pH values above or below it. This 
shows that there are distinctly two types of organisms which rets jute. 


6. Parasitisation in the egg masses of the various broods of Scirpophaga 
`  nivella Fabr. : 


M. Q. Kuan and B. H. K. Murtuy Rao. 


The egg masses of Scirpophaga nivella Fabr. is parasitised by Telenomus bene- 
ficiens and Tetrastichus Sp. Of the two only Telenomus beneficiens has been 
observed to occur in Hyderabad State. A review of the relevant literature has 
revealed that parasitisation study brood-wise has not been made any where so far 
in India. An attempt is made in this paper to assess brood-wise (1) The percentage 
of parasitisation of egg masses, (2) Number of parasites emerging per partial and 
fully parasitised egg mass and (3) Number of larvae emerging per partial and 
completely healthy egg mass. 


7. Longevity and rate of reproduction in Trichogramma evanescens 
minutum R. with various sugars and polyhydric alcohols. 


E. S. NARAYANAN, B. R. SuBBA RAO and M. RAMACHANDRA RAO, 


New Delhi. 


The area under sugarcane in India is abcut 3 million acres and one of the 
factors that affect the yield is the damage caused by the sugarcane stem borers 
like Chilotraea infuscatellus Snell. As often times sugarcane is grown in con- 
tinuous belt in factory farms the rate of multiplication of the pest is enormous, 
resulting in heavy losses to the factory farms and to the cultivators who grow 
Sugarcane under the auspeces of the management of the sugarcane factories. One 
of the methods of control adapted to reduce the damage caused by the sugarcane 
borers is the liberation and colonization of the egg parasite Trichogramma evanes- 
cens minutum R. This has been done not only in India but in other parts of the 
world as well, where borers similar to those we have in India, cause the same 


; damage, There has been known two schools holding two divergent opinions as to 


the effectiveness of this parasite. In Barbados, Tucker has held that sugarcane 
Industry would have been an impossible proposition in the island but for Tricho- 
Sramma, In Lousiana some entomologists like Hines and Herbert Spencer have 
maintained that Trichogramma does good while others do not hold some opinion. 
But in all these cases fundamental research work on the parasite has not preceeded 
the liberation and colonization of the parasite in the field. Yet it is one of the 
Prerequisites for any experiment in biological control. Trichogramma is one of 
those Parasites that are mass bred in the laboratory and liberated in the field. 
In this case, there is an enormous scope for the inbreeding of the parasite. This 
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aspect of the problem was therefore studied in the parasite laboratory in some 
detail. It was observed that the parasites that have been bred for a number of 


itions are inactive, malformed and do not lay 
as thought expedient to introduce new blood. 
arasites were obtained from Mandya (Mysore) 

Trichogramma parasites in Delhi. This 


generations under jaboratory cond 
the normal number of eggs. So it w 
So a consignment of Trichogramma p 


and these were crossed with the ; 
was done in two ways; the male of Mandya culture was mated with the 


female of Delhi and the male of Delhi was mated with the female of Mandya. 
In both the cases the longevity and fecundity of the progeny was studied in detail 
with feeding with various sugars like—sucrose, glucose, maltose, laevulose and 
polyhydric alcohols like mannitol and sorbitol. ‘There was a phenomenal increase 
in the fecundity of the parasite feeding on the sugars and sorbitol. Among the 
foods, no differences existed as regards their influence on fecundity. A com- 
parison of the parent cultures and the two reciprocal crosses regarding the 
longevity and fecundity gave very interesting results. 

There was a phenomenal increase in the fecundity of the parasite feeding on 
the sugars and sorbitol. Among the foods no differences existed as regards their 
influence on fecundity. 

A comparison of the parent cultures and the two reciprocal crosses regarding 
their longevity and fecundity gave very interesting results. 

The longevity of the reciprocal crosses is definitely higher than that of the 
I.A.R.I. parent but not over the Mandya parent. The fecundity was observed to 
be high in the case of the cross between I.A.R.I. female parent and Mandya male, 
and also in the case of Mandya parent culture in relation to the other two, ‘The 
differences between the two newly evolved crosses tend to show differential contri- 
bution of each of the parents when used as a male or as female as the case may be. 

The differences between the parent cultures and the crosses regarding both 
the characters under study have given an idea of the possibilities and methods of 
utilisation of hybrid populations if we may call them so. ‘The existence of differ- 
ences between parent cultures especially the fecundity of the parasite points to the 
conclusion that a search for superior stocks of this parasite from different parts 


of the country has to be made and their longevity and fecundity studied in detail 
in the laboratory. 


8. Effect of temperature and humidity on the rate of development of the 


immature stages and the longevity and fecundity of Apanteles 
angaleti Muesebeck. X ; 


E. S. NARAYANAN, B. R. Sussa RAo and T. S. THONTADARYA, 
New Delhi. 


Apanteles angaleti Muesebeck is a vipionid parasite of potential importance in 
the control of pink bollworm of cotton, Pectinophora (Platyedra) asonytion 
(Saunders) which is a cosmopolitan pest and is found throughont ‘as world 
wherever cotton is grown. Apanteles has always been observed to be a shy 
parasite and it does not generally lay eggs or breed te 
The technique of breeding of Apanteles on a mass scale has been developed for the 
first time in the Parasite Laboratories of the Indian Agricultural ee EOE 
and a large number of these parasites was sent to the United States Department 
of Agriculture, Foreign Parasite receiving Station at Moorestown, for a breed- 
ing liberations and establishment in the cotton growing areas of the south and 
south western States. The ecology and the rate of development of Apanteles 
angaleti under temperatures 12, 15, 20, 25, 30 35 and 40°C and relative humidities 


of 65% and 85% were studied in detail and it was found that the lower tempera- 


h the humi- 
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dities were fatal to the development of the host as well as its parasite. ‘The 
parasite successfully developed and completed its life-cycle only under 20, 25 and 
30°C under both the humidity conditions. However, a high temperature of 30°C 
coupled with 85% relative humidity was detrimental to the parasite’s development. 
The development under field conditions is not constant and the rate of develop- 
ment is governed by the variable temperature and humidity. The parasites com- 
plete their development under field condition only during the months of October 
to April. The parasites generally live longer at lower temperatures of 20 and 25°C 
under both the humidities. But at 30°C the longevity is better with 65% relative 
humidity than at 85%. The parasites were fed with various foods like raisin, 
glucose, sucrose, maltose and fructose. It was found that raisin was the best food 
under all conditions of temperature and humidity. The female parasites lay the 
maximum number of eggs under optimum temperature of 27°C and 85% relative 
humidity. However, light was observed to be an important factor that governed 
the oviposition habit of the parasite. 


9. -The effects of continuous manuring and cropping on the crop yields, 
nitrifying power of the soil and nitrogen utilisation by plants. 


P. SINHA, Patna. 


Numerous workers have found a fairly accurate correlation between nitrifying 
power of the soil, its nitrogen availability and crop producing power. Very scanty 
information at present exists in India on the cumulative effects of organic manures, 
fertilizers and cropping pattern on soil fertility and nitrifying power of the soil. 
It was, therefore, considered appropriate to investigate the long term effects of 
organic manures such as J‘arm-Yard-Manure, Oil Cake (Rape cake), fertilizer 
elements such as N, P, K, and their combinations, green manure, green manure 
with phosphate and cereal and leguminous crops on soil fertility, nitrogen utilisa- 
tion by the crop and the nitrifying power of the soil. 

In course of these investigations yield data of permanent manurial plots, Pusa 
(Bihar) were collected; amounts of nitrogen taken up by the crop determined and 
amounts of nitrate-nitrogen formed on addition of 90 mgins. of nitrogen as ammo- 
nium sulphate per 100 gms. of soil were also estimated at the intervals of 1, 2, 3 
and 4 weeks at optimum moisture and temperature. 

It was found that a fair degree of correlation exists between the nitrifying 
power of the soil, nitrogen utilisation by the crop and soil fertility. Phosphate 
brings an all round improvement in soil fertility, nitrifying power of the soil and 
nitrogen utilisation by the plant when used with nitrogenous fertilizer and green 
manure. Phosphate is thus the key factor in maintaing soil fertility at a high 
pitch. Continuous use of Potash on the other hand has definite adverse effects on 
the nitrifying power of the soil and its fertility. Soil without manuring loses its 
nitrifying power very considerably. If both nitrogenous and phosphatic fertilizers 
are combined, their continuous use does not lead to any deterioration in soil ferti- 
lity regarding the crop yield. Legumes build up both soil fertility and nitrifying 
Power of the soil and their effects are very much enhanced with the use of 
Phosphatic fertilizers. It is, therefore, suggested that adequate amounts of phos- 
Phate must be used along with nitrogenous fertilizer or green manure if the soil 
fertility is to be maintained at a high level. 


10. Effect of soil amendment on Fusarium wilt of guava (Psidium 
guajava L.) in Uttar Pradesh. 


S. S. Jan, Kanpur. 


In Uttar Pradesh, severe incidence of guava wilt has been observed in alkaline 


Soils, Several foreign workers have reported that hydrogen-ion concentration of 
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th and parasitism of certain fungi aud that some of 
the soil-borne diseases of plants could be wholly or partially controlled by altering 
the soil reaction through application of chemicals. A tabulated list of the diseases 
that are favoured by acid and alkaline soils was prepared by S. D. Garret in 1944, 


In 1953, one guava orchard at Lucknow and another at Allahabad, where trees 
: id rate, were selected for controlling 


were dying from year to year at a fairly rapi ‘ 
‘guava wilt by soil amendment. ‘The soil of both the orchards was alkaline, pH 
being 7-7 at Lucknow and 7-9 at Allahabad. Ninety six guava trees, 10-12 year old 
at Lucknow and 112 guava trees of the same age at Allahabad were selected. 
Lime, molasses and sulphur were applied at the rate of 4 lb. per tree after exposing 
the roots to a depth of six inches. Check plants were left without treatment, 
‘The treatments were replicated 6 times at Lucknow and 7 times at Allahabad. 
The pH values of representative soil samples from each treatment were determined 
‘both before and during the experiments at both the places. The symptoms of the 
treated and untreated trees were recorded every two months. It was found that 
the pH value increased in the soil treated with lime while it sharply went down 
jn the case of soil treated with sulphur. Molasses about nine months after 
treatment brought about only a slight decrease in the pH value of the soil. 
Increase in the pH value with the addition of lime was maintained up to July, 
1954 when it began to diminish. 

Significant differences in the average mortalities of the trees in limed and 
check plots were observed, the average percentage mortality at Lucknow and 
Allahabad in limed trees being 0 and 10:71 respectively as against 4-16 and 17:85 
in controls at the two places. On the other hand, average mortality of trees 
treated with sulphur and molasses both at Lucknow and Allahabad was signifi- 
cantly higher than in the controls. : 


the soil influences the grow 


; 

| 11. Relation of mosaic disease of Cardamom to Banana Aphis (Pentalonia 
i nigronervosa Coq.). 

i 

P. M. VARMA. 


4 

È The banana aphis (Penlalonia nigronervosa Coq.) is the specific vector of the 

mosaic disease of cardamom (Eleltaria cardamomum Maton). 

| ; Single, alate as well as wingless viviparous females, are able to transmit 

í virus but more infection results when larger number of aphids are used to 
inoculate a plant. i 


Aphids picked up virus from diseased cardamom plants in a feeding time of 
15 minutes, and viruliferous aphids infected healthy plants in a feeding time of 
five minutes. However, the minimum time for aphids to pick up virus from a 
diseastd plant and successfully transmit it to healthy plant was about 1 hour. 


The minimum incubation period of the virus in the aphid is about 30 minutes, 
but the ability of the aphids to transmit the virus increased appreciably after 
1 hour. 


The banana aphid was unable to retain the virus and an infective aphid 
exhausted its virus almost immediately after feeding either on a healthy carda- 
mom or banana plant. x 


_ There is no congenital transmission of the virus, but nymphs could acquire 
‘the virus from diseased cardamom plants and transmit it to healthy seedlings. - 

RAA The cardamom plants remain susceptible to infection at all stages of growth. 
The comparative freedom from disease under natural conditions in case’ of very 


: at ung’ ‘seedlings is: due to the fact that the alate aphids do not colonise on these. 
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Section XI, Physiology. 
‘ai 1. Studies on certain Physiological Norms in South Indian young adults. 
C. SITARAMAYYA, N. SYAMALA and M. VENKATASWAmy, Guntur. 


With a view to find out the physiological norms for young adult South Indians, 
8 data of heart rate, respiratory rate, vital capacity, pulse pressure and chest 
expansion were collected from healthy students of the Women’s college -and 
Medical College at Guntur. ‘Total number of individuals so far screened are 334. 
Analysis of results so far shows correlation between heart rate and pulse 
L f pressure. Their optical levels are reached between 18 to 20 years in. girls and 
i 20-22 years in boys. No correlation could be shown between respiratory rate and 
as vital capacity or chest expansion. Age could not be. correlated with any respira- 
ia tory index. 
l Correlation of cardiac indices is in line with earlier maturation of the female. 
j These results are graphically shown. Further work is being continued. 
l Appendix— Tabular form. 


2. “Progressive development of Motor Innervation of the Respiratory 
Muscles of Human foetus.” 


at 
y 


Dr. C. SITARAMAYYA and DR. P. SIMHADRI, Guntur. 


Intercostals and diaphragms of human foetuses, from six weeks to full term 
were histologically investigated by silver and gold impregnation methods, to deter- 
mine the onset and development of motor and sensory innervation, as well as the 
growth of the muscle fibres themselves. 

The intercostal muscles exhibit cross-striations earlier than diaphragm in all 
cases—about the 16 weeks age. 

Motor innervation is manifest in both cases by about 22 weeks. In fact 
sensory innervation also can be seen at this stage—contrary to statements in books 
based upon animal respiratory muscles (other than those of human). 

By about 24 to 27 weeks, well defined motor nerve endings are seen; but 
the adult type of mature motor nerve endings is seen by about 32 weeks. 
Endoplates show all details of structure by this time. At this time non-respiratory 
muscles do not show typical innervation. 

This early innervation of respiratory muscles is significant; for they function 
| im a much more coordinated manner than the other muscles at birth. 
We hope to explore this problem further by electrophysiological techniques etc. 


eer ESE RNR nse 


3. Relation of Thyroid Gland to Gastric Secretion. 
R. C. Suuxra and E. S. Nasser, Lucknow. 
Relation to previous work in this field. 


| 

? 

| ; 

aa ee ativan and Nasset (Amer. J. Physiol. 157, 216-220, 1949) demonstrated that 

Y moval of the thyroid gland reduced significantly the time required for perfora- 
tion of a histamine-induced peptic ulcer in the guinea pig. The thyroidectomized 

animals reaction was restored to normal by administration of whole desiccated 

thyroid gland but not by administration of crystalline thyroxine. These results 
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suggested an important control of gastric function by. some non-thyroxine thyroid 
factor. 


In order to make direct observation on gastric secretion, Nasset and myself 
began experiments on dogs bearing gastric pouches. This work was still in 
progress when he left this country for his own. e ; 

Preliminary results show that feeding of soluble portion of thyroid gland to 
the dog will diminish his gastric secretion by approximately 50%. Thyroxine 
(crystalline) appears to have no effect. These results confirm those obtained in 
the guinea pig with slight modification. 


4. Saltless Diet (Common Salt). 
S. N. MATHUR, Bhopal. 


By some accident I was led to do the experiments on the saltless diet on 
myself. For some twenty years I was having now and then missing of heart 
beats. They were not present at all times but only appeared now and then, some 
times for weeks together and then would disappear for years. When they appeared, 
they had no regular sequence. For some minutes they were more frequent and 
some times appeared after hours. In short they were very irregular. As they did 
not give any trouble of any sort excepting the awareness and a sort of funny sensa- 
tion, I did not care either to cure them by any medicine or even to come to a 
correct diagnosis as to their origin, cause etc. Over a year ago I had to keep a 
fast. I may mention that the fast was probably taken after over forty years. 
To my surprise the extrasystoles which were present at that period disappeared 

1 | as if by magic. This led me to do experiments on fasting. Whenever I fasted 
they always disappeared. For a certain reason, after sometime on one day I 


i disappeared. This led me to do further experiments on saltless diet alone. For 
over six months I did these experiments and found that with mathematical 
regularity the extrasystoles, whenever they were present, disappeared on saltless 
diet. At the same time whenever the saltless diet was taken there was a general 
sense of well being; the sense of fatigue and breathlessness on exertion became 
much less; the capacity to do muscular work increased very much. About five 
months back I had an occasion of again taking a saltful diet in all the three 
principal meals. This was after a month of saltless diet. The extrasystoles did 
appear and appeared in some intensity. Naturally I left the salt. This time their 
disappearance was not so miraculous as on previous occasions. 
third day of saltless diet that they did disappear. 
then. And have not known them as well. 


It was on the 
I have not taken salt since 


It may however be mentioned I am on 
contain more than the minimum requirements o; 
which men add to their diets seems not t 
the amounts which are usually taken. ý 


natural foods and I believe they 
f sodium chloride. ‘Ihe extra salt 


5. Vitamin “A” and Elastic Tissue. 


OuDESH NARAIN and S. N. MATHUR, Bhopal. 


The senior author has been observing on himself for a large number of years 

that the pains in the back come and go with the deficiency and supply of a a 
A, The pains in the back were thought to be due to See of small 
muscles of back which was again thought to be due to their taking T the ork 
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of the elastic ligament which on account of their elasticity kept the vertebral 
column in its correct position and which they could not keep due to some loss of 
elasticity and thus the small muscles of back took that work upon themselves. 
In other words the pain in the back was probably due to fatigue of these muscles. 
When vitamin A relieved these pains it was conjectured that might be due to 
its: bringing back the normal elasticity of these ligaments. The present obser- 
vations are a record of animal experiments. The animals chosen were guinea- 
pigs, rabbits, rats and pegeons. In all it has been found that the elasticity of 
the elastic tissue—ligaments of joints, of neck, and the arteries increases and 
decreases with the giving and taking away of vitamin A from their natural diet. 

These observations find confirmation on the statistical observations on diet 
of tubercular patients. To my mind it appears that the deficiency of vitamin A 
in their diets decreases the elastic recoil of their lungs which therefore can be a 
cause of deficient aeration of their blood and consequent vicious cycle, 


6. ‘Temperature Regulation and Salt. (Common Salt). 


S. N. MATHUR, Bhopal. 


It is well known that sodium lies mainly outside the cells in the inter- 
cellular spaces. The intercellular spaces are thus storehouses for sodium chloride 
and consequently of water. In hot countries people usually take more salt to 
store water for heat regulation. I have observed that in a saltless diet the 
perspiration is definitely less. On the other hand in a saltful diet it is always 
definitely more, much more than what gets evaporated from the skin for tem- 
perature regulation, It appears that skin specifically excretes Sodium chloride, 
and as it must be excreted alongwith water, it seems as though the sodium chloride 
is looking for the opportunity to be excreted out which it gets when water is 
excreted out in larger amounts for the need of temperature regulation. Therefore 
sweating is not just for temperature regulation but is also needed for salt excretion. 
If the salt is not required to be excreted the extra perspiration is cut off without 
any loss of the efficiency of the temperature regulation. 

It may however be mentioned that workers in mines, under conditions of high 
temperature and humidity (and I suppose that they alone) may need an extra 
supply of salts.. Even in them their efficiency of work should very much increase 
if instead of giving this extra salt their working conditions are improved in such 
a manner that temperature is regulated by the evaporation of water and sweat is 
secreted only for that purpose; and not for excreting the unnecessary extra salt. 
For excreting this extra salt an equivalent amount of extra blood is being un- 
necessarily diverted to the skin at this expense of muscles. The extra salt may 
thus be cut down. This will not only add to their efficiency of the circulatory and 
respiratory systems but will spare extra blood to their muscles. 


0 
7. Age and Blood pressure. 


S. N. MATHUR, Bhopal. 


Over fifteen years ago in some session of this Congress I read a paper on 
blood pressure which was a statistical observation of several thousand blood- 
pressure readings on several hundred young men. It was then found that the 
range of blood pressure was from 100 to 200 systolic and that the blood pressure 
could rise and fall to that extent in any young man in a twinkling of an eye. 
There I had also told that the blood pressure did not necessarily rise with the 


age and that if it did rise it was not due to age but to some other causes. Now 


8 
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I am bold to say that the cause of rise of blood pressure with age is pea due 
to dullness of sensations with the age and making good this dullness with extra 
salt and spices. It may now be mentioned that my blood pressure—and I am 
over sixty years old—now ranges from 108/62 to 125/78 though on one or two 
occasions it has gone as high as 150/84 and as low as 102/68. J am taking these 
readings several times during the day under different conditions. I am not taking 
salt these days and have no idea of my blood pressure before I left the salt, 
but I suppose it must have been higher. This view had found confirmation in my 
observation on others, of my age as well as in much youngers. I have observed 
that the blood pressure is directly proportional to the amount of salt in the diet. 
It is not just a question of rise and fall of blood pressure but there is an all 
round improvement in the actions of the cardio-respiratory system as if a load 
has been taken away from it. 


8. Further Work on ‘Double Role of Respiration”. 
J. S. SAKSENA, Bhopal. 


In the 41st session of the Indian Science Congress, Dr. Mathur read a paper 
in which he showed that Respiratory mechanism serves two purposes—the depth 
regulating the oxygenation; and the rate, the temperature. 

Further quantitative work has been done to confirm the above contention, 
namely arterial blood analysis in dogs and study of one minute expired air 
samples in human volunteers. 

1. Study of oxygen saturation of arterial blood in dogs—changes in rate and 
depth were produced by (a) Heating, (b) Breathing of CO, and O, mixtures, 
(c) Intravenous injection of chemical substances and (d) Artificial respiration. 

` It was observed that the oxygen saturation of blood varied, according to the 
depth of respiration and was independent of the rate. The cause of the change 
in depth of respiration was immaterial. 

2. Study of Expired Air Samples in Human Volunteers—The volume, oxygen 
percentage and CO, percentage of 4 one-minute samples of expired air collected 
at normal and voluntarily reduced rates were determined in 35 volunteers. ‘The 
depth of respiration was not voluntarily regulated but allowed to change with 
the change in rate. Knowing the composition of inspired air, the oxygen absorbed 
and CO, given out in one minute was calculated in each case. 

The oxygen uptake per minute was found to increase progressively in all 
cases when the rate of respiration was reduced from the normal to 8 per minute, 
while in most cases it continued to rise even when the rate was reduced to 
4 per minute. This is evidently due to the increase in depth exposing more 
hidden alveolar spaces which do not operate in shallow breathing. 

Ri a cg: iia ae Ee in dogs and human beings. 

P o oicnzed periods sho ae al temperature of dogs breathing at a 
l ed a small but steady rise. It fell during 
the hyperpnoea following ether anaesthesia. 
“ci . . . 
Ae oe ont eee i ae mee confirmed viz. Depth 
lation, and, in all probability exclusivel f a aun Be See ne aa 
, & y for temperature regulation in dogs. 


9. Some Observations on Saltless diet, 


J. S. SAKSENA, Bhopal. 


_ These observations have been made on a saltless diet that is one in which 


uo extra sodium chloride was added to natural foods. It was observed that urine 


n four days of starting the 
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«Salt free regime” thus showing that the large amounts of water drunk and 
execreted by the kidneys was in no way beneficial for the body economy. It served 
only to get rid of the extra amounts of sodium chloride taken, which needs must 
have water for its elumination. This extra sodium chloride was not only useless 
but positively harmful to the body. 


It appears that sodium chloride is excreted not only through the kidney but 
also through the skin, the latter being far more than what would be automatically 
excreted out with the amount of sweat necessary for temperature regulation. 

It was found, that blood pressure never rises to a high figure on a saltless 
diet. Also the blood pressure and pulse rate usually go parallel rather than in 
opposite directions. The rise in pulse rate on exertion is less and of shorter 
duration on a saltless than in a saltful diet. 


On a few occasions, urine was analysed and chlorides in terms of sodium 
chloride were found to be between 0:2% to 0:3%. The chloride excretion now 
represented chlorides other than sodium which was practically absent from urine. © 
It is well known that the extra sodium chloride which one takes in the diet is 
all excreted out within 24 hours. This is clear from the fact that 99% of the 
sodium chloride is reabsorbed and only 1% is reabsorbed in the kidney 
This 1% can be amply supplied by the sodium chloride present in natural foods. 

The above observations find confirmation in the fact that when I used to 
take salt diet, and a little more than others, I used to sweat far more profusely 
than at present, although there is no loss of efficiency of temperature regulation 
even now. Iu fact the efficiency is far more now, as is evident from the fact 
that far more muscular work can be undertaken without fatigue and breathless- 
ness. That the sodium chloride does get excreted from the skin, even though 
there may be no necessity of temperature regulation is shown by the observation 
that the skin, if licked, has always a saline taste, irrespective of the season and 
muscular activity. On leaving salt, the saltish taste of the skin has disappeared. 


10. Further Observations on the Mechanism of Temperature Regulation: 
in dogs. 


SURENDRA KUMAR, Patna. 


In connection with the papers that I read previously in this Science Congress 
regarding the temperature regulation in dogs the experiments done subsequently 
show that there is a well regulated balance of water in the dog’s body. It was 
now observed that in those dogs in which the respiratory accelerator reflex on 
opening of the mouth did not appear up to 42°C the mouths were much less wet 
than observed in the dogs in which the reflex appeared. The reflex however, 
appeared after injection of saline. It appears therefore, that temperature regula- 
tion is of:secondary importance to the conservation of water in the body. 


Il. Effect of Some Antimalarial Drugs on the Biosynthesis of Acetylcho- 
line in Rat Tissues. i 


B. C. Bose and S. S. Gurr, Indore. 


Effect of some anti-malarials—paludrine, mepacrine and quinine on the acetyl- 
choline synthesis in the tissues of rats fed on synthetic diet containing a small 
percentage of the above drugs was studied. Acetone dried extracts of heart, 
brain’ and liver of these rats were assayed against acetylcholine chloride by using. 
a strip of frog rectus suspended in ‘Leech apparatus containing Ringer’ solution. ° 
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The average acetylcholine per gram of tissue was compared in different groups 
with that in the tissues of the control rats. ‘The results indicate that all the three 
auti-malarials caused a significant reduction in the acetylcholine content in all 
the tissues studied. Reduction was most marked with paludrine while quinine 
and mepacrine caused a moderate reduction. ‘These drugs seem to inhibit directly 
or indirectly certain co-enzymes necessary for dehydrogenase systems responsible 
for the synthesis of acetylcholine. Marked inhibition of this synthesis by palu- 
drine may be explained by its antagonising effect on folic acid and glutamic acid 
which have been shown to affect the acetylcholine synthesis to au appreciable 


extent, 


12. A Method of Collecting Alveolar Air from Animals. 


J. S. SAKSENA, Bhopal. 


For the first time, a method of collecting alveolar air from animals is described. 
In place of the voluntary prolonged expiration used in collecting alveolar air from 
human beings, “forced Artificial Expiration” is used, the last portion of which 
consists of alveolar air. The method can be used for acute experiments as also 
for repeated determinations on the same animal. 


Section XII. Psychology and Educational Sciences. 


1. Retro-active Inhibition: A reaction to Ego-threat. 


S. M. Monsin, Patna. 


A hypothesis was made that the loss of memory noted in experiments on R I 
may be due to repression as a reaction to Ego-threat. The learning task and/or 
the interpolated activity used in the experiments may be taken by the subject 
as a test of ability and thus offer a threat to self-esteem, S may react to the 
threat by a feeling of failure and self-inadequacy. The emotional disturbance 
thus caused, may affect the memory for the associated materials. The retention 
test may show on this account, and not retro-action, a loss of the memory. 


Thirty under-graduate students were used as subjects. 
three groups: one control and two experimental, 
ments on R I was adopted. The learning material consisted of a list of digits. 
The learning was partial—6 trials. Recall and telearning tests of retention followed 
after 20 minutes. During this interval, the control group relaxed. The Experi- 
mental Groups did code-writing, one group doing it under oieta, ne 


the other group taking it as a test of abilit iti i 
; i y under condit siety ex p 
mentally induced: ego-orientation. eek? See 


They were divided into 
m : 
The usual procedure for experi- 


There was no evidence of inhibition due to retroaction 


Some evidence of inhibition was noted that could be 


attribut i i 
as it affected only the ego-oriented group. gegen. reprenen 


The ego-oriented group performed significantly much 
writing than the task-oriented group, 
ego-threat, 


f better in the code- 
which shows the motivating influence of 


More experiments are needed before a thorough examinati 


A E on of t thesi 
ee. RE of the hypothesis 
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2, A Note on the Calculation of ‘Co-efficient of Belonging’. 


D. N. LAL and J. K. PRASAD, Patna. 


A method for the calculation of ‘Co-efficient of belonging’ is outlined and it is 


expected that with the table provided it will simplify a lot of heavy calculation 
needed to assign factors to a particular group. 


3. A Simple Device to Establish Sequence in Multiple Choice Item 
Options. 


M. A. HAK, Agra. 


The test-constructor’s biases in the ordering of multiple choice item options 
are detrimental to the interest of a true test. McNamara, Weitzman, Chronbach, 
and others have shown that choice placement has an effect on item difficulty when 
biased instruments are used. To overcome this difficulty, and to assist the test 
constructor in randomizing the order of five option multiple choice item responses 
a card-sorting device, which the author thinks has definite advantages over other 
techniques, is advocated. 


4, A Study of Intelligence Scores with and without Time-Limit. 


MOHAN CHANDAR JOSHI, Banaras. 


In the course of preparing a standardized group test of general mental ability 
I selected seven elements containing 175 items. ‘hese elements were administered 
individually on 7 groups of students of 200 each without any time-limit. From 
the ilem-analysis of these scores a ‘Spiral omnibus” type of test (28/55) was 
prepared containing 100 items. ‘This test was administered upon a group of 863 
students (VIIIth to XJIth classes) with a time-limit of 20 minutes. The item- 
analysis of these scores made it necessary to revise this test and accordingly test 
30/55 was prepared and administered on two groups of students (IXth and Xth 
classes) with the usual time-limit of 20 minutes. But to find out the ‘time-bias’ 
of this revised test we administered it on another group of 25 students of Xth 
class both with and without the time-limit. This has yielded the following 
results : 

(1) Scores with and without time-limit correlate very highly (Product Mom. 
r=:926 + -0038). This may imply that ‘speed’ make no significant change in the 
scores. 

(2) The ‘superior’, ‘average’, and ‘dull’ groups have an average gain of 86, 
» and 23-4 scores respectively in the time-less condition. 

(3) The above mentioned three groups have taken on the average 24/-3”, 
35-36%, and 46-39” respectively in completing the test. 

(4) It appears that ‘time’ has a moderate effect on the ‘average’ group. 

(5) There is a considerable change in the difficulty-value of the test elements 
under the two conditions. This is specially significant in the case of the 
Number series and the Reasoning items. 


15-2 


A Projective Technique Involving the Textile-Kinaesthetic Modalities. 


SHEREEN K. MADAR, Bombay. 


The pro 
out betwee 
Society, 


jective test described here is a development of the technique carried 
n 1950-1955 and reported at a meeting of the British Psychological 
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constructed as ‘unstructed’ as possible in a 
in size, shape, weight, texture and compressi- 
wax, plastic, : rubber and ‘bouncing putty’ 


Three-dimensional objects were 
variety of materials. They varied 
bility. Materials such as clay, wood, 


were used in their construction. 


Ten such objects were presente 
object was placed singly under a screen, 
it, but enabled him to manipulate it as he chose. 
marked to facilitate accurate recording. 


There were 20 scoring categories. 
were similar to the Rorschach. 

The results of 44 normals were compared with 44 neurotics and 44 psychotics 
matched for age, sex, intelligence and verbal fluency. 


Nine variables were found to differentiate betwee 
This study opens up avenues for further research. 


d to the subject in a standardized way. The 
which prevented the subject from seeing 
Each section of the object was 


The ‘Location’ nad ‘Content’ categories 


n the normal and clinical 


groups. 


6. Rorschach Responses of a group of juvenile thieves. 


UDAY SHANKER, Delhi. 


‘he Rorschach test was given to 40 juvenile thieves of ages between 14 and 
17 individually in the ‘district jail, Delhi, after studying their case histories and 
background. The purpose of the study was to see if the Rorschach categories, 
when interpreted individually gave any indication of delinquent character forma- 
tion: 

Certain interesting results have emerged which throw light on the validity 
of the Rorschach test in so far as the variables bring out the juvenile delinquent 
personality characteristics. Broadly speaking the group on the whole gave an 
abnormally high d and D than W and a number of components of S responses. 
There was a high A and Ad% and a low H% which together with predominence 
of FM over M brought out the juvenile. mind living on a level of instinctive 
prompting. There were signs of marked anxiety and insecurity and inadequate 
personality development given by the shading and m responses. Aggression, 
hidden fear and suffering were shown in the morbid contents. High F% going 


ETE A critical faculties of reason. M:c ratio indicated some extratensive 
T i j A Bes of the study agree partly with those of Beck and in some 
respects wi those of Zulliger. The entire field of juvenile delinquency, however 
still requires much investigation. 5 i 


7. A Study of the H. H. Responses of Adult Abnormals. 
N. L. Dosajz, Jullundur. 


t e present shudygdeels path the responses of the adult abnormals. ‘The H. H. 
es (yas administered to various types of adult abnormals. The responses obtained 
were scritinised. A summary of the observations is as follows:— ` ta 


1 There is more of Egop rojection in abnormals than in the normal subjects: 


= * %. Theré is'a preponderance of simple, discrete, uncoordinated sketches, having 


ae > . . . 
no relation either verbal or spatial, in the case of abnormals 
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i 2, The number of the ‘Whole’ res js less i 
7 Š ; ponses is les 5 
_ than in the ‘case of the normals. a =n a o u nore 
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4. Some abnormals drew mostly lifeless sketches, 
i 5. The dangerously aggressive types of prisoners e. 


, ero g. dacoits and murderers, 
in the District Jail, Jullundur showed a good many drawings of sharp-edged 

weapons e.g. swords, knives, spears, guns and pistols, 

Í 6. One abnormal drew mostly the sexual parts. 

| 7. A few abnormals drew morbid and horror images which were quite unreal. 

8. The drawings of the abnormals were marked by lack of precision and 

Sy uniformity. 

9. The manner of approach of the abnormals was mostly impulsive and showed 

| diffidence. 

L 10. The abnormals were generally distracted and restless during the test and 

| gave up the task very often. f 

11. While taking the test, the abnormals showed a good deal of emotional 

‘Ky excitement and made unnecessary and meaningless gestures. 

2 


8. Planning Psychological Research in India. 


A. K. P. SNEa, Patna. 


i A great demand for the development of Psychology as a profession as well as 
} a science and a technology is keenly felt in India. But though the demand is 
i already great, our contribution so far has been far from satisfactory. Research 
j work in this direction is, therefore, an urgent need now. And programmed research 
Wa can advance Psychology far more rapidly than Psychology has advanced hitherto 
ie through the uncoordinated efforts of individuals. 
| There is no antithesis between basic and applied research, for basic research 
| is often stimulated by applied research done mainly because of practical needs, 
and a sound basic research policy is the foundation for later developments on 
the applied side. 
| Although a good deal of work in different areas of Psychology has to be done 
i in our country with a rather rapid pace, we may confine ourselves for the present 
to some of the important ones only. For instance, we need very much bringing 
out in the next five years different sorts of tests suitable for different purposes 
and to bring them out in the most helpful way. The problem of mental health 
| again is completely neglected in our country. And the magnitude of the mental 
| health problem is not to be measured by merely counting the number of people 
f now in mental hospitals, for we don’t have very many much hospitals in our 


country. Besides those who are institutionalised, there are many others con- 
sidered relatively no 


| 
| Problems. 


rmal wlo nonetheless have sèvere and crippling emotional 

Similarly, we need doing intensive research in such areas as guidance, 

~ we training human engineering, group morals, efficiency, social prejudice 
fs 


9. marred Scheme for the Higher Secondary Public Examination in 
ndia. 


S. S. MATHUR, Agra. 


The present s 

ia To overcome th 
j Secondary st. 
a ve IS Proposed that there should be only one public examination at the end 
ist Secondary stage. A candidate appearing in this examination should be 
uned in five Subjects only. In each subject a candidate be required to 


ystem of public examination suffers from many major defects. 
em completely a new scheme of public examination at the higher 
age is presented here. 
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appear in two written-papers. (One containing essay-type questions and the other 
questions of objective-type.) The setting of these papers would be centrally 
administered. There should also be an oral test. Due credit for a candidate’s 
class-work should be given in his final assessment. 

One external examiner in each subject in each institution be appointed. The 
examiners would proceed to the institutions allotted to them to examine the 
candidates in viva-voce and also to examine the answer-books of both the written- 
papers. 

Tor a candidate the five external examiners and the principal of the insti- 
tution would constitute the board of examiners. ‘Lhe board would meet after the 
oral examinations are over to tabulate and discuss the results. 

In practice this scheme would not put any extra-financial burden on the 
Government or-the candidates. 
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DISCUSSION 
Sy 


I. Geometry Complex Manifold 


oo 


SECTION OF MATHEMATICS 


- 


Chrirman : Dr. Ram BEHARI 


1. Ram Bemari (Delhi): Differential Geometry of Complex manifolds 


Consider a real 2n dimensional manifold Von of class Cr 
27 


with a given covering 
by neighbourhoods each endowed with a coordinate system 


rarities Nee a2 


N 2h = ott jot ae 
Pia 3 S where a = l, .., n; a=1,..,n 
2% = 9% _jgk 


Then we have a one to one correspondence 


(2%, zi) (at), ¢=1,..,n, I,..,n; 


i and (z", 2°) may be considered to be coordinates of a point in the real 2n-dimensional 
Í manifold V2». In what follows the Latin indices will tako the values 1, 2,..n, 1, 2,..,n 
| the unbarred Greek indices will take the values 1, 2, .., and the barred Greek indices 
{ 
| 


will take the values Te Oras 


oe Now, if we can cover the manifold entirely by system of coordinate neighbour- 
hoods each endowed with complex coordinates (z, z) and if, U, and U, being two 
complex coordinate neighbourhoods of the manifold, a point P belongs to U nU: then 
the complex coordinates z“of the point P in one of these complex coordinate neigh- 


j, bourhoods ‘are complex analytic functions with nonvanishing Jacobian of the com- 
ea Plex co-ordinates z% of the same point, t.e. 


z'a = WO (z), git = YÄ), (1.1) 


` a 
Where ye (2) denotes the complex conjugate of the function W? (z). Also if we put 


2® and assume that barred Greek indices take the value 1,2, ..,”, then for 


a 


(25; 2%) we can write 2! (¢ =1,2,..,n, l, 2, ..,) and for the transformation (1.1) we 
C2) y p , ? a 


Sous 
can write 


aft = ft (2) 
apal | s 
The Jacobian of (1.1) is easily seen to be | i | which is real and greater than zero. 
gt 


Thus the manifold is always orientable. 
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We shall denote a complex analytic manifold of complex dimensions n by Cn. In 
affine connections etc. are defined with respect to coordinate trans- 


Cn vectors, tensors, 
e case of real manifolds. 


formation (1.1) in the same way as in th 
We define any quantity to be self adjoint if barring and unbarring all indices simul- 


taneously of a component changes & component into its complex conjugate. 


Now assume that in our complex analytic manifold, there is given a positive defi- 


nite quadratic form 

ds? = Ijk dz dz, 
where the symmetric tensor gj, is self adjoint, 

Jan = Jas =I 
so that the metric form can be written as 

ds? = 29,3 dz” dz*, 
where 

Job = YBa = Gow = Ipa 


This motric is called a Hermitian metric. Taking account of 


gab o gE R= 0, q 


we obtain the Christoffel symbols 


{is} = aoee 2009), [ooh = 0. 


Oz” gz BY 


and the values of other com b i I 
s ; ponents are given by s etry -adjoi i 
A i ymmetry and self-adjointness. If 


gap OTA 
ay = (1.3) 
or further 
PERG 
IaB = Fagz (1.4) 


then th iti x o 

(1.2) and eh e OG is called Kachler condition and tho metric satisfying 
: 1.4) a : : : 

fold. aebter metric and the manifold is called a Kaehler mani- 


In a Kaehler manifold an l fv 8 | and 
I at orthogonal ennup. © 0 © 
me s i ctors can be studi 
Ricci 8 coefficients of rotation can be obtained and their pr operties discussed me 
= congruences, geodesics and geodesic congruences in a Kaehler manifold al F int | 
so form inter- 


ate esting study. It is also worthwhile studying the complex hypersurfaces and the sub- 


ee ob er manifold, as well as the conjugate directions and the various lines 


manifold. and the subspaces of the 
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2, R. S. Mrsura (Delhi) : Differential Geometry of K,—connected spaces. 
In an n-dimensional complex space 0ņ in the sense of S. Bochner we take allowable 
coordinates 
Zi, son Bey Zi, .., Zr, 
and the allowable transformation group 
ZIM = 6% (Z1, .., Z0) 
Ze pe (ZA, ET Zn) 


where the functions ?“ are power series obtained from the power series ¥%, by replacing 
each coefficient by its conjugate complex value. All functions which define compo- 
nents of any geometric quantity in Cn are power series with complex coefficients in 2n 


complex variables Z*, Z*, We consider complex analytic geometric quantities and 
assume self adjointness on the indices. 

In this talk, we consider n-dimensional unitary K,-connected spaces whose metric 
is defined by the positive definite Hermitian form, and whose parameters of connec- 
tions are given by 

, 
Tiy =a e (conjugate) 
The necessary and sufficient conditions that this space admits an analytic geodesic 
curve with real parameter have been found and the result has been applied to the case 
when the space is Hermite-Kaehler. The Frenet-Serret formulae for this curve have 
then been studied and a number of results have been obtained when the curve is genera- 
lised Hermitean circle or helix. 

Subspaces of these Kp- connected spaces have then been studied and Gauss and 
Codazzi equations have been deduced and their generalisations have also been obtained 
when instead of mutually orthogonal unit normals congruences of curves through points 
of the subspace have been considered. 

The above gives the investigations of Suguri and some of my own investigations. 


3. (Mrs.) Kamta Devi Sinon (Lucknow) : Subspaces of a Kaehler manifold 
Consider a real 2n dimensional manifold Von with coordinates œ? 
@ =1,..,n, 1,..,n). 1 2, .., n) and metric gij dai dei immersed in a 2m-dimensional 


manifold Vom with coordinates y“(« = 1,2, .., m, 1,2, .., m) and metric aÊ dy%dy8. 


If we put 
ZT = gl pisl (0 TO Rens ae le een 
ZI = el —ial CRE oon bh Boon ® 
Zr = yd + tyr Q,#%.. =1,2,.. 
DD agy Ap — (ne pee =e 


then we have a one to one correspondence 
(ZI, ZI) © (wi) and (A, By ay") 
We assume V,m to be complex analytic so that 
Zt =y% (Z) Z=% (2) 


where y is the complex conjugate of the function ¥1 (Z), 
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It has been shown in this talk that subspaces of such Kaehler manifold is Kaehlorian. 
Ricci identities have been found as follows 


A`; rJ —Ad\; 77 =0 (conjugate) 
A\;7Ty7 — AX, 71 =0 (conjugate) 
Avy = A’ 71 = Ag"; J OH, TV py _ (conjugate) 


Ea Hd 
where 9’, 5 = oZ 
Gk 


and semi-colon followed by an index denotes tensor derivative. 


If Qv’|TJ are the coefficient of the second fundamental form, then 
Qy TT =0 (conjugate) 


Qr’ | IJ = Oy; 14 CONT Ne | (conjugate) 


With the help of these and some other relations a number of results rolating to 
normal curvature vectors, first curvature and unit normals have been established. 


In the last section subspaces with indeterminate lines of curvature have been 
studied and certain results are deduced. 


4. Gira Harper (Delhi): On Kaehler Manifold 


I have introduced a new concept defined as ‘Automorphic equivalence’ in Kaehler 
manifolds whereby, in a Kaehlerian C, (of real dimensions 2n) two tensors of the same 
order (2l+1) for any J, are automorphically equivalent, if one is the transform of the 


other under the automorphism z’* = ez“, 2/% = ez%, 


where a = 1, 2, . , n; a = 1,2, . n; e = +i and ¢ is the conjugate of e. 

Orthogonal ennuples in a Kaehler Cņ are obtained with the help of automorphic equi- 
valence. Ricci coefficients are defined in analogy with Riemann spaces and various 
properties of Ricci coefficients are obtained. Also the equations satisfied by the Ricci 
coefficients, when one or all the congruences of curves forming the ennuple happen 
to be normal congruences or geodesic congruences, are obtained. ; 

The Kaehler hypersurface is defined and the normal plane to the hypersurface is 
obtained with the help of automorphic equivalence. The second fundamental tensor 
is defined in analogy with Reemann spaces and conjugate directions and lines of cur- 
vature are obtained. It is proved that the mean curvature for 
is zero, although the lines of curvature are not ideterminate. 
nal ennuples in a Riemannian V2, and in a Kaehlerian Cn 


a Kaehler hypersurface 
The number of orthogo- 
have been studied. 


5. S. ©. SAXENA (Delhi): On Kaehler Complex Manifold 


The equations of the geodesics in a Kaehler manifold have been deduced both 
by ordinary method and by the method of calculus of variations. 

Hypersurfaces in a Kaehlar manifold have been defined and the properties of curves 
in a hypersurface have been studied. The equations of Gauss and Codazzi have been 
obtained in a Kaehlar manifold. 

The condition that a Kaehlar manifold may be conformal to another Kaehlor 
manifold has been decuced and an expression for conformal curvature tensor has been 

obtained. 
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Euclidean spaces of a Kaehlar manifold have been studied. Hyperquadrics for an 
Euclidean space have been defined and the following result for a hypersurface of an 
Euclidean space has been obtained. 


“The holomorphic curvature of a hypersurface of an Euclidean space determined 
by a self adjoint unit vector is equal to four times the square of modulus of normal 
curvature of the hypersurface in that direction.” 


6. M. C. Cuaxt (Calcutta): Parallel field of complex planes. 


The notion of parallel field of planes of a complex manifold has recently been 
used to study the nature of the manifold. A necessary and sufficient condition for a 
2m-dimensional manifold to admit a complex analytic structure, as given by W. V. D. 
Hodge, is that there should exist in the manifold a tensor field and an affine connection. 
This result has been interpreted by W.M. Patternson in terms of complex parallel 
planes. He has also characterised a Kahler manifold in terms of a particular parallel 
field of complex planes (Jour. Lond. Math. Soc., 1953) 


Ii. Linear Operators. 


(Jointly with Physics Section) 


Chairman : Dr. R. N. SEN. 
l. S. M. Smam (Aligarh) : 


I. Eigenfunction Expansions. We consider the linear operator 


d 


T = ale) as 


where g(x) is a given function of x defined over some interval, operating on a function 
y. If L satisfies the equation Ly = à y, then we are led to the equation 


(1) ey 
: dx2 


+ {r-q(z)}y = 0 


A function which satisfies this equation and given boundary conditions is called an 
eigenfunction. If g(a) = 0, we get the expansion formula 


ao oo . 
Teesi VAPE, A) ; 
fe) = = | er al $ (u, Mifloddy 
0 


where ¢(e,\) is a known function. [E. C. Titchmarsh, Eigenfunction Expansions, 
1946, pp. 59-60]. If q(x) = —x2 we got the expansion formula 


C ig TÀ bes 
fie) = 5 | |r eo ) etga | Py, NUY, 
e 0 
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where $(z, \) can be calculated in terms of Dn functions. By an application of the resi- 


due theorem, we get 
2 6 in iz? ain) oO siz) 
sy -T et aa a7 aaie ww? p, E E) fy)dy, 
AS > 228 Va ( Getty! naQ 
0 0 


We can similarly obtain a formula involving Hermite 


wher H are Hermite polynomials. 
n be expressed as the sum of an even 


polynomials of even order. Since any fuction ca 
function and an odd function, we can get the expansion for any function f(z) satisfying 


certain regularity conditions in (i) a series of functions, (ii) a series of Hermite poly- 
nomials. (S. M. Shah, J. Lond. Math. Soc., 27 (1952), pp.58-64). If glx) +9 and 
satisfies certain condition of regular growth, then it is possible to give fairly precise 
results about the distribution of the eigenvalues of the differential equation (1). 


Il. Operatons connected with entire functions 


œ 
Let F(z) = > anz” be an entire function. We consider the differential operator 
0 


% 
F(D) = 3 anD”. It is known that this operator is applicable to all entire functions 
0 


y the order of which does not exceed a number o, where o >| 1, if and only if the 
numbers ay satisfy the condition 


1 


1 
lim sup |'ap!| 7 loo ne ef “1 
n O 


. ora œo 
In case o >|,1 this condition expresses that F(z) = 5 anz” is an entire function the order 
0 
. . o . eye 
of which is less than ai In case g = 1 this condition express that F(z) is an entire 


4 1 
Í function of finite order. We may also consider ‘divergent’ operators. Let F(z) = S anz” 
i - 0 


| be divergent for every value of 240. It there divergence is not too rapid, it is possible 
= to moy that there exist differential operators F(D) that are applicable to all entire 
functions y of the normal type 7’ of the order o where 0 <a<l 
; 


If phe function f(x) is an entire function not exceeding the normal type b of the order 
2 and if a denotes a complex number with the property 4 |!a| 6<1, then the differential 
operator ¢(D) = eaD? is applicable to the function f(x) and the formula 


2 
aD 
e 


fz) = a f ew’ (( f-+2u,/a) ) du 


holds. Further the function eaD? (f(x))) is an entire function. 


; 2: G. Banpyopapuyay (Kharagpur): Analysis of Creation and Des- 
truction Operator. in Second Quantization. 


= If a system of elements in space A be mapped on a subspace of another space B, 
then a linear operator on A will correspond to another on B; but new operators can 
‘be constructed on B which has no corresponding operator on A, This simple fact hag 
been looked upon as the basis of second quantization, 
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3. GUNADHAR Paria (Kharagpur): Green’s Linear Integral Operator and 
its Application to Elasticity 
If the function Kf is defined as 


j= | K(x, t) float, (1) 


where JC (a, t) is a continuous function of æ and t (a <b, a < t< b), K will be called 


the integral operator which feeds upon f producing the resultant function Kf. It 
satisfies the linear conditions viz. 


Kif) =c Kf, where ¢ is a constant, and 


K(f+g) = Kf+Kg. 
A class of boundary value problems in mathematical physics consist in solving the dif- 
ference equation 


Ly) +d s(a)y(z) = h(a) (3) 


subject to the boundary condition B(y) = 0 where L is a linear differential operator 
and à is the characteristic number for the problem. The corresponding solution G(x, t) 
of the relaxed boundary value problem (which is unambiguously determinate) 


L(y) = 0, Bly) = 0 uF t, a<t<b 234 O 
will be called Green’s function for the original problem. 


If K and K in (1) are replaced by @ and G, the operator @ will be called Green’s 
integral operator. It is linear and satisfy the relations 


LG = GL = —1 


It reduces the boundary value problem (3) to the solution of the integral equation 
of Fredholm 


yle) = à G s(t)y(t)} —@ hlt) 


The solution of the problem of bending of elastic plates under mixed boundary conditions 
depends upon finding the corresponding Green’s functions. 


4. T. Pam (Allahabad): Linear Operators in the Theory of Sequence Spaces 


An operator U, which is distributive and continuous (that is, || U(z)—U(z,) || > 0 
whenever || %—2y || > 0 as n— œ) is called linear. The determination of necessary 
and sufficient conditions that a matrix A, defining the transformation: A(s) = s’, 
may map a given sequence space S to another prescribed sequence space S’ is one of the 
central problems in the theory of sequence spaces. The essential result in the necessity 
Part of the Silverman-Toeplitz theorem, which solves this problem for the mapping: 
Sc. So, that is the spaco of convergent sequences, amounts to the proposition: A matrix 
A which transforms Se into itself is a linear operator. The functional analytic proof 
depends upon the fundamental convergence theorem with Banach spaces as the opera- 
tion fields. On proper choice of the norm for a sequence of linear operators, which 
aro assumed to be bounded and to replace the elements of the Matrix A, Robinson (1950) 
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and Melvin-Melvin (1951) have generalised the Silverman-Teoplitz prooem w the caso 
of the transformation: SS, where S is a Banch space. ANS (1252) obtains a very 
simple proof of the same. Wilansky (1951) is able to prove that if A is normal and con- 
servative and the space of bounded sequences: Sp is a B-space, then Se is also a 
B-space, under the norm |e||4 = Supr Anl) - 

The introduction of the notion of ’K-spaces, which are finitely many —quasinormed 
sequence spaces with coordinated convergence (Knopp: “Folgenriume pice: Rora 
1952) by the Tubingen school has had*great influence on this entire domain of ideas. 
A typical result, due to Zeller (1951), 
that an intersection of an infinite sequence of decreasing 
is usually not equivalent to a matrix method. On the side of the extensions of the Sil- 
yerman-Teoplitz theorem we have as a typical result: A matrix which transofrms an 
FK-space into another F'K-space is a linear operator. 

The necessity part of Silverman-Toeplitz theorem can be derived from the theorem 
of Banch: If S and S’ are Banch-spaces, and {Un} is a sequence of linear operators 
on S to S’ such that lim sup» ||Un(s)||< for each s e S, then lim supp ||Unl|<%. This 
has led to more detailed treatment of the ‘boundedness-problem’: to characterise those 
triples S, S’ and X such that lim supy ||Uz\|Co if lim sup, ||Ux(s)\|<@ for each seS, 
by M. M. Day (1942) who takes X to be a directed set of elements v. 

The dichotomy of summability matrices into those that are multiplicative m = 
and those that are ultiplicative m=40 is well-known to be significant. Recently Wilan- 
sky (1949) has extended this classification, with the help of Mazur’s theorem and results 
on Banch linear functionals, to the whole set of conservative matrices. Ho attains tho 


of such techniques is contained in the theorem 
matrix methods of summability 


dichotomy into coregular and conull matrices, inducing the same division for multipli- 
cative matrices. A typical result is that if A, B are conservative, with A normal, and 
(A) E(B), then if A is conull, so is B. 


5. H. M, Snnavupra (Calcutta) : Linear operation in abstract Hilbert 
space. 


An abstract Hilbert space H is characterized by the following properties : 

(1) It is linear, (2) There is an inner product which furnishes a metric, (3) In 
the metric, H is separable, (4) H is complete, (5) H has an infinity of dimensions. 

Hilbert victor space oz and Hilbert function space oo(f) are examples of H. 

Let a be a linear operator of H and Da, Va be the domains of definitions and 


values of « respectivefy. Also let (¢,e’) be the metric function of H for all pairs of 


elements e, e’ of H. 
Then, we have the following properties. 


(1) ie a is continous at one point of Dy, is contineous throughout Da and the 
continuity is uniform. 


(2) A necessary and sufficient condition that « is continuous is that it is bounded. 
(8) a is called unitary if 

(i) Da = Va = H, (ii) (ale); a(e’)) = (e’). 

The class of all unitary operators form a group. 


6. SHANTI Narayan (Delhi) : Linear operators in Banach Space. 


I. Linear spaces. Normed linear spaces. Banach spaces as complete Normed 


mbers as Banach Spaces 
9 3 2 , 5 
ec Rosper Goffman’s result concerning the possibility of equipping a given linear 
pace with the structure of a Banach Space (Bulletin of the American Mathematical 
Society, Vol. 49, 1943, pp. 611-615). 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


—a= 


oa 


| 
} 
1 
| 


re} 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Discussion : Mathematics 67 


3. Linear operators. Bounded linear operators and their different characterisa- 
tions. Norm of a bounded linear operator. The set of bounded linear operators 
equipped with the structure of a Banach space. 


4. The set of linear bounded Functionals and the adjoint space of a Banach 
space. 

5. Different concrete sequence and function Banach spaces and their adjoint 
space. 

6. Contribution of the study of the concept of Banach spaces to classical Analysis 
in relation to the principles of uniform boundedness and of the condensation of 
singularities. 

7. The rolo of linear operators in the development of Analysis in Banach spaces. 
Extension of classical Function Theory with [the help of the principle of uniform 
boundedness and the fact that the vanishing of all functionals of an element of a 
Banach space implies that the element vanishes. (Bulletin, Vol. 49, 1953, pp. 652-669. 


8. Tho normed linear algebra of linear operators from a Banach space into itself. 
9. Study of the spectrum of a linear operator from a Banach space into itself. 


10. Resolvent equation. 


III. Riesz Summability and Its Applications 
Chairman : Dr. B. N. PRASAD. 


1. T. Part. (Allahabad): The Theorems of Consistency in the Theory of 
Riesz Summability 


Using the standard notation of set-inclusion c, we mean by ‘P c Q that summabi- 
lity P implies summability Q. The ‘first theorems of consistency’ for ordinary and abso 
lute Riesz summability state respectively that (R, à, k) © (Rak) and |R, k] E 
|R,\,k’|, for every k’>k>0. These theorems amount to the assertions that the ‘power 
or ‘efficiency, of a Riesz method, whether ordinary or absolute, increases along with 
the ‘ order’ if the ‘type’ remains unaltered, and thus ultimately establish the ‘regularity’ 
and ‘absolute regularity’ of Riesz means of the same type. There naturally arises the 
question as to whether anything can be said about the relative efficiency of any two 
Riesz methods of which the types are different while the orders are identical. Tho 
first answer to such a question is the classical ‘second theorem of consistency’ to the 
effect that (R,An, k) C (R, log àn, k), k>0, due to Hardy and Riesz (The General 
Theory of Dirichlet’s Series, Cambridge, 1952). This theorem wasextended by Hardy 
(Proc. London Math. Soc., 1916) to the result that (R, A, k) c(R,4, k), k 0, where 
# is a ‘logarithmico-exponential’ function of à, such that 6 = 0(A4 ), A being some 
finite constant. In 1932 Hirst further generalised (Proc. London Math. Soe.) this result 
by replacing # by a more general function of À : (x), and established that, under certain 
conditions satisfied by P(t), t>0, (R, Anm &) SC (R,?(An), X). It has been recently shown 
by Kuttner (Jour. London Math. Soc., 1951) that, in the case in which k is an integer, 
Hirst’s conditions, which are not only sufficient, but necessary, can be put in the form 
of the single condition: 

(5) 
(*) | th pki) (t) | dt = OLP()]. 
A 
2 
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Kuttner acutally demonstrates with the help of a negative example that if (*) is 


false, it is possible to find a sequence (An) and a series which is summable (R, Ank) 
but whose (R,P (Àn):k)-means are unbounded. For the case in which k is non-integral 


Kuttner shows (Jour. London Math. Soc., 1952) that (*), withp (#1) (t) replaced by the 


fractional derivative D*+19(t), is neither necessary nor sufficient for the result: (R, 


Am k) E(BR,P(n), &). He has obtained a necessary and sufficient condition to cover 


both integral and non-integral values of k, but these turn out to be less satisfactory 


than (*) in the case in which % is integral. 


The direct analogue for absolute summability of Hardy’s second theorem of con- 
sistency was proved by Chandrasekharan (Jour. Indian Math. Soc., N. S., 1942) who 
thus confined the type # to a very special class of logarithmico-exponential func- 
tions of \. Recently Pati (Quarterly Jour. Math., Oxford, 1954) proved the following 


generalisation of Chandrasekharan’s theorem in the case in which % is an integer. 


Tf p(t) is a non-negative, monotonic increasing function of t for t> 0, steadily tending 
to infinity as ¢ tends to infinity, such that, for positive integral k, P(t) is a (&+1)th 
indefinite integral for t>0, and 


(**) t ~M(t)/p(t)e BV(k, ) (r= 1,2, .., k), 


where } is a finite positive number, then any infinite series which is summable | R,An, /| 
is also summable |R, Xp, kl. 


Prasad and Pati have obtained a parallel theorem for the case in which % is non- 
integral andp)(t) is a monotonic, non-decreasing function of £ (Announced in Proc. 
International Congress of Mathematicians, Amsterdam, 1954), and have still more 
recently generalised all these previous theorems (See Abstract of paper by Prasad and 
Pati: “On the theorems of consistency for absolute Riesz summability” in the Proc. 
Indian Science Congress, Current Session, 1956). For instance, in the generalised 
id of Pati’s theorem the conditions (**) are replaced by the less stringent condi- 
jons: 


aa tP (t)/P(t)eBV (h, «) 
and 
(y UP (t)/P(t)e B (h, œ) (r = 2,3,..,k), 


where % is a finite positive number. 


Prasad and Pati (loc. cit.) have also considered the problem of unifying -the first 


n : ; tole 
and second theorems of consistency for Riesz summability, which arises when we ask 


as to pet can be said about the relative effectiveness of any two methods of Riesz 
Perabut ger aro defined by different types and orders. By virtue of the first 
theorem of consistency for absolute Riesz summability, we have |R,ìņn, k| c |R, àn:k'l 
; 5 ; =< IANI = , 2 
a es a aa ae = conditions (**)’ and (**)”, in.the case in which k is an integer: 
g and Pati have demonstrated that the same conclusi 
| usio. 5 
the less stringent conditions: TEEN ae 


ey POM (t)/P(teB(h, œ) (r = 1, 2, .., T), 


where / is a finite positive number, and havo thus estabilished the first ‘unified theorem 


of consistency’ for absolute Riesz summability. 
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9 SuLAXANA Kumari (Allahabad):  Applicztion of Riesz Summability 
to Trigonometrical Series 


1.1. Let» be a positive steadily increasing function of n, tending to infinity with 
n, and let 


Ay (0) =A° (o)= = üm Ay (o)= = (w—)p)Tap, cy (2) =A" lojor, 70, 


X An SO Mn SO 

l da . 
The series X dp is said to be summable (R, A, 7), r>0, if lim C” (w)exists and is finite 

ae w—>00 
(Riesz, Comptes Rendus, 149, 1909, 308-312). If Oh (w) is a function of bounded varia- 
tion in (A, ©), where A is a finite positive number, then the series San is said to be 
absolutely summable (R, \, 7) or summable | R, \, 7| (Obrechkoff), Math.. Zeitschrift,30, 
1929, 375-386). 

Let f(@)e L over (—7, 7) and periodic outside this range with period 27. Let 


Qo s, s Ao © 
f(@)~ a7 2 (an cos n 0 +bn sin n 6)= > + z Anlo). (1) 
z ál n= 


Then the series conjugate to the above Fourier series is 


o 
5 
a 


MS 


By). : (2) 


(bn cos NO —an sin ng) = 
=1 n 


1i 


1 


3 N 


The r-th derived series of the Fourier series (1) and its conjugate series (2) are 


5s Za We a) (3) and (4) 
D gp An and 2D A 9) and | 
EA dor nl ) ni do” n > 
respectively. 
1.2. Summability by Riesz’s exponential means of Fourier series and its associated 
series 


A very general summability criterion, including results of Wang (Proc Lond. 
Math. Soc., 47, 1942, 308-325, Thm. 1) and Sinvhal (Proc. Banaras Math. Soc., 8, 1946 
11-24), as particular cases, is obtained by Jurkat (Math. Zeitschrift, 53, 1950, 309-339) 
wherein he has proved that if (¢)A(@) be continuous, r(w) > 0, (ii) lw) (w) =\(w)>+ @, 
as @—>00; (iii) (w) = (w)/A(w)— as Wo, and if 


t 
(iv) | | p(w) | du = olt), 
0 


as 4—0, where g(t) = $ { f(w-+t)-Hflw—t)—2s}, then a necessary and sufficient condi- 


tion that (1) may be summable (R, à, k), K> 0, at @ = 2, to sum s, is that 


I/(@)A : 
f pin S= ae = O10), 


@ 
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w. Jurkat also proved that if the conditions (i) to (iv) ave satisfied and if 
aa for some k>0, at 0 =v, to sum s, then it is summable (R, à, k’), 
> > 


i le (R, X, k 3 
(1) is summable ( ) He has also obtained the analogous results for the conjugate 


to sum s, for every k'>0. 
serios. 


For tho summability of the type els w’  B>1, Wang (Proc. Lond Math. Soc., 


l ; : 
51, 1950, 215-231) has proved that if (2) Pq(t) = (llog =), as +>0, for «> 0, where 


t 
Palt) = ae | (t—u)*1o(u)du, 


1 
0 


then (1) is summable (R, e‘log wy F, a+1),at9 = v, to sum s. Itis however conjectured 
that the order of summability in the above result can be reduced from e+ 1 to «+8, 
for §>0. This modification for the case a=1 was effected by Wang (Journ. Lond. 
Math. Soc., 18, 1943, 155-160). 

It was been shown by Sulaxana Kumari (Abstracts, Proc. Current Session Indian 
Sc, Congress) that if ‘O’ in condition (a) is replaced by ‘O’ and a further condition 


t 
(B) | jou) | du = (0), 
0 


as t—>0, is added, then the order of summability in the above result of Wang is reduced 
from a+1 to any §>0. 

For the summability |R, elo)’ */* 
(1) to (4) at @ = x, very general theorems are recently established by Pati (Prod. Indian 
Se. Indian Congress III, 42nd Session 1955) including some previously obtained results 
of Mohanty (Proc. Lond. Math. Soc., 52, 1951, 295-320), Matsuyama (Tohoku Math, 
Journ., 3, 1951, 39-44) and Pati (Bull. Cal Math. Soc., 44, 1952; Trans. Amer. Math. 
Soc., 1954, 351-374) as particular cases. 


,e-+§1|, for integral values of a > 1, of series 


Connsidering the summability of the type oo" , 0<a<1, Wang (Journ. Lond Math. 
Soc., 17, 9142, 98-107) proved that if ~g(t) = 0(¢7-8), y > B > 0, then (1) is summable 
(R, eM 4-B/%), T), to sum s, at 9 = v, for every T>y. The analogous result for tho sum- 
ability of the conjugate series, for the case  =1, has been obtained by Sulaxana Kumari 
(Proc. Ind. Sc. Congress, 41st Session, 1954). She has also obtained some results on 
the Riesz summability of conjugate series analogous to those obtained by Wang (Journ. 


Lond. Math. Soc. 18, 1948, 155-160; Duke Math. Journ., 11, 1944, 485-439) for tho case 
of Fourier series. 


Mohanty (Proc. Lond. Math. Soc., 52, 1951, 295-320) has obtained some results 
on the summability |R, e“, 1}, O0<e<1, and| R, ew(loge) 1}, 2 = Tee § >0, of 
Fourier series and its associated series, 

1.3. Logarithmic summability of Fourier series and its associated series 


__ It was first proved by Hardy (Quart. Journ, Math., 1931, 107-112) that if 
t 


(a) | 1P(w)| du = 0 (as 1) 
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as i—0, then a necessary and sufficient condition that the Fourier series (1), at 9 = 2, 
may be summable (R, log n, 1), to sum s is that 


[to =e) 
t 


as t-»0: Takahasi (Proc. Physico Math. Soc. Japan III, 15, 1933, 181-183) improved 
the above result by replacing the condition (a) by 


t 
(b) | lọ (u)| du = 0( log), as t-0, 
0 
and. 
t 
(c) l p(ujdu = o( logy , as t0. 
0 


The generalization of the above result for the summability (R, log n, k), of (1) has 
been obtained by Wang (Tohoku Math. Journ., 40, 1935, 142-159) for integral values 
of k>0, and of (2) by Misra (Proc. Nat. Inst. Sc. India, 13, 1947, 157-168), for any k > 0. 


Writing 


SE ee) HO) a, Ge) = 
a) = ey S( toe GZ) ap ae Pall 


T(e+l z 

—— u t); 0, 
(log-2)* Pa (4), a> 
Wang (Tohoku Math, Journ., 40, 1935, 274-282), has proved that if Palt) = 0(1) a> 0, 
as t—>0, then (1) is summable (R, log n, a+S$), 5>0, at @=2, to sum s. Conversely if 
(1) is summable (R, log n, a), a>0, at 0 = v, to sum 8, then gars (t) = 0(1), as 0. 
The analogous results for the summability of the conjugate series have also been ob- 
tained by Wang (Tohoku Math. Journ., 40, 1935, 393-397). 

Relations between the (c, k) means of (t) and the (R, log n, k) means of (1) has 
been obtained by Wang (Duke -Math. Journ., 15, 1948, 5-10) and Sunouchi (Tohoku 
Math., 3, 1951, 114-122). 

For the determination of the jump of a function by means of its Fourier se 


tly obtained by Misra (Quart. 
1950, 212-218). 


ries 


applying Logarithmic means results have been recen 
Journ., 18, 1947, 147-156) and Matsuyama (Journ. Math. Soc. Japan, 


For the summability (R, log n, k) of (3) and (4), generalizing and covering the results 
of Wang (Tohoku Math. Journ., 40, 1935, 237-240), Matsuyama (Tohoku Math. Journ., 
1, 1950, 91-94), Sunouchi (Tohoky Math. Journ., 3, 1951, 71-88), Mohanty and Nanda 
(Quart. Journ., 6, 1955, 63-58), a nd Misra (Saugar Univ. Journ., 1, 1952, 197-207), Sula 
xana Kumari has proved (in an unpublished paper) that if (R, log w,5) means, for § at 
of the Fourier series associated with g(é), ab t = 0, be o(log w)” , as WO, and if it 
be summable (R, log w, 7+), to sum s, then (3) is summable (R, log w, +8); to sum, 
rls, at @ = x, where g(t) is the r-th generalized derivative of f(@), at 0 = x, and is suppos 
ed to be integrable L, tho analogous result for tho summability of (4) being also obtained. 
Also the generalization of a result of Mohanty and Nanda (Proc. Ind. Se. Congress, 
II, 48rd Session, 1955), regarding the behaviour of the Logarithmic means of (4), for 


r = 1, has been obtained by her for 721, 
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Regarding Absolute Logarithmic summability of Fourier series, improving a result 
of Izumi and Kawata (Tohoku Math. Journ., (1), 45, 1938, 134-144), Izumi and Matsu- 


> 1\-e 
yema (Math. Japonicae, 1, 1949, 140-150) have proved that if P(t) =0f (iog | \ 


at t = 0, is summable | R, log n, s+1 lb 
Tohoku Math. Journ., 3, 1951, 


for any e>0 then the Fourier series of pit), 
for s>0. For s = 0 it has been stated by Matsuyama ( 


39-44) that if 4(t) (ie log j = O (1), B>1, as t-> 0, then (1), at @ = v, is summable 
= t 


|R, log n, 1}. 
Prasad and Misra (Proc. Ind. Se. Congress, IV, 40th Session, 1953) have proved 


that if dat) is of bounded variation in (0,7), then (1), at 0 = 2, is summable !R, log n, Bl, 


for B>a+l1, a>0. ‘ l P 
Mohanty and Mahapatra (Proc. Ind. Sc. Congress, IIT, 42nd Session, 1955) have 


proved that if pelog (e) is BV in (0,7), then (1) is summablo |R, log n, 2| at 0 =a, 
t 


and if 4(t)/log k ) is BV in (0,7) then (3), for r = l, is summable |R, log n, 2}, at 


0. = xv, where 
T 
a(t) =4 f (fle+t)—flw—t)) dt. 
t 
Sounouchi (Tohoku Math. Journ., 3, 1951, 114-122) has tried to find out a rolation 
between the |C, «| means of P(t) and |R, log n, al’ means of Fourier series (1), at @ = v. 


Izumi (Tohoku Math. Journ., 1, 1950, 136-143) and Mohanty (Journ. Lond. 
Math. Soc., 25, 1950, 67-72) have independently proved that the summability 
| R, log 7} is not a local property of Fourier series. 


There however still remains considerable scope of investigation in the domain 


1 of Absolute Logarithmic summability of Fourier series and its associated series. 
j 3. (Kumari) Pramita Srivastava (Allahabod) : Riesz Summability of 
| Dirichlet Series and the Theory of Strong Rieszian Summability 
4 The series 
S ane 8, (1) 
i 


where {ny} is a sequence of real increasing numbers whose limit is infinity, s = o+t 
is a complex variable whose real and imaginary parts are ¢ and t, is called a Dirichlet 


series of type A». When ìà» = log n, the series (1) is called an ordinary Direchlet series. 
The series (1) is also written in another way as 


2 antn ~, 
where {J,} is used to denote eò”, 


The first applications of Riesz summability to Dirichlet series were made by Riesz 
(Comptes Rendus 1909), and its special effectiveness for problems concerning these 
series was pointed out. Subsequently the existence of the abscissae of summability 
(R, x, k) and summability (R, J, k), their equivalence and the commonvalue, the asymp- 
totic behaviour of the sum function f(s) of the Dirichlet sores to the right of the line of 
‘summability o% and other properties of f(s) were investigated. Results were given in 
which starting with certain restrictions on the Reisz sum of 5 an and on the benaviour 
of f(e) on the line of summability oz, summability of order $ at some points of the line 

E 
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o = of is obtained, and also others in which summability by Riesz means of sufficiently 
high order in a half plane coupled with the regularity of the analytic function f(s) in 
a greater half plane is shown to yield k-order summability in the extended region, (Hardy 
& Riesz’s The General Theory of Dirichlet Series’ Cambridge Tract 1915; and Chandra- 
secharan and Minakshisundaran, ‘Typical Means’ 1952). 


The properties of ox considered as a function of k were first investigated by Bohr 
j (Göttinger Nachrichten, 1909) for ordinary Dirichlet series. More precise theorems 
| obtained by Hardy and Littlewood were extended by Riesz (Acta Szeged 1, 1923) so 
as to apply to the most general type of Dirichlet series. In particular, he proved thatc, 
is a convex function of k. Converse theorems on the abscissae of summability-Tauberian 
ary in nature-have been considered by Hardy & Littlewood, Ananda Rau and others (Typical 
f Means loc. cit). 
| Tauberian theorems, which consist of results obtained in the attempt of solving 
| the problem of finding additional conditions, which, together with the assumption that 
| f(s) tends to a finite limits as s—>0, would assure the convergence of 5 an;, have been 
| proved by Hardy & Littlewood, Ananda Rau znd Szasz (Typical Means, lec cit). A 
{ result of similar nature has also been given by Garabedian (Bull. Amer. Math. Soc., 
45, 1934) which may be stated as follows. 


| If lim. Fane" exists, then X dp, is summable (R,)\,1) provided that py is a 
og s—0 n“ 

logarithmico-exponential function of ày which tends to infinity with n but not as 
Í slowly as log n nor faster than ànå where A is any posilive constant however large. 
j The notion of absolute Riesz summability was introduced and also the absolute 
| summahility of Dirichlet series investigated by Obreschkoff (Math. Zeitschrift, 30 


1929). Ho established the existence of the abscissae ok of summability | #,\, k| and 
evaluated it. Theorems connecting the abscissae of summability, ordinary and abso 
lute, of the Dirichlet series (1) have been given by Bosanquet (Journ. Lond. Math. 
Soc., 22, 1947 & 23, 1938), Austin (Jour. Lond. Math. Soc. 27, 1952) and Borwein 
(Jour Lond. Math. Soc., 30, 1955). The identity of the abscissae f summability cor- 
responding to the methods |R,à, k] and |R, l, kj has been recently established by Tat- 


chell (Jour. Lond. Math-Soc., 29, 1954). The properties of ok considered as a function 


i of k are still to be investigated. 

| The only property of f(s), obtained with reference to its summability | #,,4', 

\ N is one regarding its asymptotic behaviour to the right of the line gx due to Obreschkoff 
A (loc. cit.). The possibility of the existence of other results somewhat similar to those 

ga already known in case of sumability (R, à, k) may offer a fruitful line of investigation. 

| . As regards the Dirichlet product of summable serios Hardy & Riesz (loc. cit) proved 


that if the series sa, be summable (R,à, k) and Sb, be summable (R, #, l), then the 
Product series Sc, is summable (R, v», k+1+1). Obreschkoff showed that if 5 ay, be 
summable | R, \, k] and Xb summable| R, K, 1|, then Dc, is summable | R, v, k+l]. 
Again, one of the results given by Chandrasekharan and Minakshisundaran (loc. cit.) 
gives that if ya, be summable (R,\,%) & Sbn be summable (R, #, l) and also 


(4) 
J [dA t i(t) |=0(wk+1), &>0, then Sen is summable (R,”, k+l). 
5 A 


Tt is an interesting and important problem to determine the abscissae of sum- 


mability of the Dirichlet series Bene ””*” knowing those of Zane S and Zobne" Gk For 
the ordinary Dirichlet series Bohr (Mat. Tidsskr. B, 1950) has established that if zanni? 
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) and Sbyn-s is summable (¢, Ta), t1 [T2 both for ø > 0, then Seyn-* is 
AES E E or Parrat I A) 


He has further shown that this theorem is best 


is summable (c, 71 
is summable (c, R), 0<R<1 +ro+l 
according as R+71-+1 is [Lr or P72. 
of it kind. 


Strong Rieszian summability has been defined as follows by P. Srivastava (Abstrret, 


E2 a, . 
Proc. I. S. ©. A. 1955 Baroda). If faot- (t) —s |1 = 0(x), as v >”, where ¢)-1 is 
A 


ociated with the series San, then the series 
Boundedness [F,\, k, q] is similarly defined 


à, k, q] is denoted simply by [R, à, k]. The 
Kuttner (Jour Lond. Math. Soc., 21, 


the Riesz mean of order k—1 type N ass 
Say issaid to be summable [R,), k, q]. 
with 0 in place of 0. When q = 1, [R, 
results of Winn (Math. Zeitschrift, 37, 1933), 
1946) and Hyslop (Proc. Glasgow Math. Assoc., 
are shown to have their counterparts in the m 
summability. The analogue of Hyslop’s result suggests an 
strong Rieszian summability akin to that given by Boyd and Hyslop (Proc. Glasgow 
Math. Assoc., 1, 1952) for the particular case A» =n. Their theorem concerning the 
equivalence of summabilities LR, k; p] and [C, R; p] shows that strong Rieszian summabi- 
lity is a generalization of strong Cesaro’s summability in the same sense as summabi- 
lities (R, à, k) and |R, A, kj are those of summabilities (C, k) and |,C, k| respectively. 
Summability [R, à, k,g], for \n = log n, is shown to be identical with strong logarithmic 
summability of index q. 


ore general theory of strong Rieszian 
alternative definition for 


As regards the interconnections between summabilities ordinary, absolute and strong, 
the results obtained demonstrate that (i) summability | 2,r, =| implies summability 
[R,), k] or simply |R,à, kl, CIR, à, k], (ii) [R, à, k] G(R, à, k), (iti) (R, ^, k—- 1) c[R, 


à k, q], and (iv) [R, à, k, g] C(R, N, k—1, 8), where g>1, kg'>l, provided § lie 
q 


The first theorem of consistency for summability [R] asserts that if ya, is summ- 
ablo [R, à, k], then it is also summable [R, à, &-+1],J>0. The first ee ka the direc- 
on of tackling tho converse problem of obtaining lower order summability from sum- 
ability LR, A, X] is the analogue of a well known result for (C) summability which states 
that if ya, be summable (R) for any order, then a necessary & sufficient condition for 
Xan to be summable [R, à, k] is that the sequence {ar} be summable [R, \,k+ 1] to the 
the sum zero. Another approach to the same problem gives that if the Fen geries be 
bounded [R, \, k] and summable (R) for some order, then it is also Bees ABI [B,, 
k+6], ô>0. In case of summability (R,\, k), the corresponding result has been 
replaced by much more general result known as convexity borers! 


i The aie result a who direction of assessing the relative effectiveness of any two 
He o. Hi summability of which the types are different while the orders are identi- 
r mea as a second theorem of consistency. For summability [R] the following 

rect analogue of Hirst’s theorem (Proc. Lond. Math. S 2) 33, 193: i 
a . Soc., (2) 33, 1932) has been given 


hie If 9 (t) is a non-negative monotonic increasing function of ¢ for t>0 tending to in- 
finity with ż, such that for positive integral k, 


be 
J ik | p BH (t) | dt = O{(w)} 


as w—)00, then any infinite serios which is summable [R, à, k] is also amable LR, 


(2 ), k]. 
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There arises the natural question whether anything can be said about summabi- 
lity [ÈR, à, k] of an infinites eries being given its summability [R,9 (à), &]. A result, 
by way of answering the corresponding question for summability (R) was given by Hardy 
& Riesz (Th. 20, loc.cit.) Its analogue for summability (R) has been proved by Tat- 
chell (loc. cit). Srivastava has established the corresponding theorem for summability 
[E]. 


Concerning the strong Riesziansummability of Dirichlet series, results have been 
announced in the abstract of a paper on strong summability of Dirichlet seres (Proceed- 
ings of the current session of the Indian Science Congress) In case of power series, circle 
of convergence, circle of absolute convergence and circle of regularity of the sum 
function are all the same. Jn the theory of Dirichlet series, where circle is replaced 
by half plane the three corresponding half planes may be all different. The half planes 
of summability and absolute summability may be different. But when strong summabi- 
lity is considered instead of ordinary summability it is seen that the half planes of sum- 
ability LR, à, k] and summability |R, à, k| are the same. 


For Cauchy’s product of summable series Winn (loc. cit.) proved that if yap, is sum- 
mable [C, R] and *b, is summable (C, l) then the product series is summable (O, k+1), 
(k>0,l>0). The last result quoted in connection with Dirichlet product of summable 
series is precisely, the analogue of this theorem for the Dirichlet product. That if 
Sa, is summable [R,\ b] and 2b, is summable [R, #, l), then cy, is summable [R, 
v, k+l] can also be easily proved. 


IV. Ti aching of Mathematics in Engineering Institutions. 
(Jointly with Sections of Engineering and Statistics) 
Chairman: Dr. B. R. SETH 


In the 42nd Session of tho Indian Science Congress at Baroda the symposium 
on ‘Teaching of Mathematics in Engineering Institutions’ was held jointly by the 
section of Mathomatics, Engineering Science and Statistics. Dr. U., S. Nair, opened 
the symposium and Prof. B. R. Seth, Dr. A. K. Gayon. Dr. C. Prasad, Prof. G. Pickett, 
(Wisconsin, U.S.A.), Prof. A. Œ. Ingersol (C.I.T., U.S.A.), Prof. B. D. Puri, Prof. S. V. P. 
Aiya and Sri S. L. Kumar and Dr. M. K. Ganguli spoke on the subject and participated 
in the deliberations anid discussions of the meeting. The speakers wore almost unani- 
mous in their views that the present syllabi in Engineering Colleges would require 
urgent revision and that there should be uniformity in this respect in Engineering and 
Technological Colleges all over the country. Before taking immediate steps in this 
connection it was considered necessary to give sufficient time to the teachers concerned 
and to appoint a sub-Committee for a detailed study into the present curricula and 
for preparing draft syllabuses for various engineering and technological courses, and 
further that such a Committee should go into the nature and extent of courses to be 
taught both at the under-graduate and Post-graduate levels. 


Accordingly the Joint Meeting of the Sections appointed a sub-Committeo of three 
engineers, two mathematicians, and two statisticians with Professor B. R. Seth, as 
the convener, to go into details of the matter and to report to the next Joint Meeting 
of the Sections at the session of thé Congress in Agra 1956. The personnel of the 
Committee are as follows :— 

l. Prof. B. R. Seth (Khargpur), Convenor 
2. Prof. B. D. Puri (New Delhi), Secretary 
3 
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3. Prof. S. V. C. Aiya (Poona), Engineer 
4. Dr. A. K. Gayon (Khargpur), Statistician 
5. Dr. M. K. Ganguli (New Delhi), Statistician 
6. Dr. C. Prasad (Roorkeo), Mathematician ; 
7. Sri S. L. Kumar, Director of Research, Rly. Research Center, Alam Bagh, 


Lucknow. 
ued by Professor B. R. Soth, to engineers, mathe- 


In reply to request letters iss mes 
following communications were received 


maticians and statisticians in the field the 
from Dr. C. Prasad (Roorkee), Dr. S. V. ©. Aiya (Poona), Dr. R. Ballabh, (Lucknow), 
Dr. M. K. Ganguli and Dr. A. K. Gayen on the details of suitable syllabus on Mathe. 


matics. 


1. ©. Prasan (Roorkee): Outlines of a syllabus in Mathematics for 
Undergraduate and Post-graduate courses in Engineering 


CoursE FOR B.E. 
Calculus—Differentiation and application to rates, approximation Max. and Min., 
Expansions. Partial Differentiation. 
Integration and applications to areas, volumes, C.G. ete. 


Differential Equation—Simple Ist order lst degree equation. Linear with const. 
coefficients. 


Algebra and Trigonometry—Convergence, Determinants, Complex nos including De 
Moivre’s theorem, Graphical and Numerical solution of equations. 


Coordinate Geometry of 3 dimensions—Planes, st. lines and spheres. 
Mechanics and Hydrostatics. 


Post GRADUATE CoursE 


Solution of equations in Series. Legendre, Bessel, Gamma functions. Elliptic 
Integrals. Vector Analysis. Function of a Complex Variable. Partial Differential 
Equations. 

Numerical Methods, Statistics. 

Selected topics according to course from 

Elasticity, Hydrodynamics, Laplaco transform and Circuits, etc. 

(Naturally, in the post-graduate courses the time will not allow a deep study of 
the topics mentioned, only a knowledge of the elements is intended). 


2. ©. V. CHANDRASEKHAR Arya (Poona): Courses in Mathematics for 
Intermediate Science and Engineering Students. 


OUTLINES or A Two-year MATHEMATICS COURSE ror INTERMEDIATE 
SCIENCE STUDENTS. 


PART T 


Trigonometry—Circular Measure. Orthogonal projection as required for dofining 
trigonometric functions of any anglo. Trinogometric functions of any angle: 
Simple trigonometric equations. Inverse trigonometrie functions. Addition 
formulae for two angles. Graphs of sin ,cos otc. Solution of tringles. Use 

of trigonometric tables. 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


ES 
x 


‘ 
A 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


Discussion : Mathematics 


Geometry—Theorems pertaining to (a) proportion—simil 


i 3 ar triangles, (b) Concurrency 
and Collinearity and (c) Radical Axis. 


Solid Geometry—Eelementary properties of lines, planes, pyramids, prisms, cones 
? is > ? 

cylinders and spheres. Surfaces and volumes of paralleolopipeds pyramids, 
cones, cylinders and spheres by the methods of the Calculus preferably. 


Analytical Geometry—Meaning of a graph. Equations of a straight line, a pair of 
straight lines and circle. Equations of the parabola, ellipse and hyperbola (referred 
to their principal axes). Simple tangent and normal proporties of these curves. 
Properties relating to parallel chords, pairs of tangents ete. 


, are not required except 
for the circle. 


PART II 


Algebra—Indices, surds, logarithms with applications. Quadratic equations, simul- 
taneous equations involving quadratics and graphical illustrations. Definition 
and use of simple Determinants of second and third orders. Quadratic expressions 
and graphs. Remainder thecrem. Progressions. Simple permutations and 
combinations. Summation of squares positive integral index. 

Calculus—Simple ideas and properties of limits. Differentiation of simple functons, 

second differential co-effiicent. Notion of differentials and its application to 
numerical approximations. Maxima and minima and their discrimination, appli- 
cation to the tangent and normal properties of simple curves. 
Integration as the inverse of differentiation, integration of simple functions, 
integration by substitution and integration by parts, definition of a definite 
integral as the limit of a sum and the application to simple cases of areas and of 
volumes of solids of revolution. 


OUTLINES OF A FOUR-YEAR MATHEMATICS COURSE FOR BACHELOR OF 
ENGINEERING STUDENTS. 


PART IT 


(a) General Mathematics— 

Determinants and their application to the solution of simultaneous algebraic 
linear equations and eliminations. 

Solution of algebraic equations with special reference to cubie and quadratic 
equations. Newton’s and Horner’s methods of approximating the roots of an equa- 
tion. Application of graphs for solutions of equations and determination of laws 
from experimental data. 

Complex number and their graphical representations. De-Moivre’s theorem. 
Hyperbolic functions. Separation of real and imeginary parts. 


Reduction of general equations of the second degree. 


Rectangular Co-ordinates in spaco. Direction-cosines of a line. Equations of 
Planes and straight lines. General ideas about the surface—a cone, & cylinder. 
A curve in space with ideas about the normal, binormal and tangent. 

(b) Statistics— 

Classification and tabulation of measurements. Graphical representation of 
data, Histograms. Frequency polygons and frequency curves. Averages and other 
Measures of location, Measures of dispersion, Moments and measures of skewness 
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and kurtosis Normal distribution. Standard errors. Simple curve fitting. Mothod 


of least squares. Application of nomography to engineering problems. 
(c) Differential Calculus— 
Study of curves (Cartesian and polar co-ordinates). 
tarvatioa properbies wit j ferenco to logari : 
Curve tracing and characteristic properties with sper ical reference to gar ithmic 
cycloid, catenary witch, lemmiscate, cardiode, semi-cubical 


and trigonometric curves, i 
ths of tangent and normal, lengths of sub-tangent and 


parabolas and spirals. Long 
sub-normal, centro and radius of curvature for curves 1n different svstems of co-ordi- 
nates. 

Taylor’s and Maclaurin’s theorems 
in series and their applications to derive approximate values of functions. 


without proofs for the expansion of functions 


(d) Partial differentiation— 
Applications to errors and approximations. Maxima and minima of implicit 


functions. Functions of connected variables and functions of two independent vari- 
ables. Legrange’s mothod for soveral independent variables. 


PART II 
(a) Integral Calculus— 


Reduction formulae viz., 

Double and triple integrals. 

Areas of curves, rectification of plane curves, volumes and surfaces of revolution, 
centro of gravity. Pappus theorem. Moment of itertia and mean values. Deter- 
mination of centre of pressure. 

Approximate integration—Simpson’s rule for areas and volumes. . 

(b) Periodic functions—Fourier series. 

(c) Differential equations—Equations of the first order and first degree-variables 
separable, exact equations and linear equations with applications to olectrical engineer- 
ing. $ 

Equations of the first order and higher degree. 

Linear equations of higher order with constant co-efficients. 

Partial differential equations with particular solutions of the type of wave equa- 
tion. Laplace’s equation, 

(d) Vector Analysis— 


Fundamental operations such as addition and subtraction of vectors, dot and 
cross products. 


Differential operation of vector and scalar point function. Gradiont of scalar 


point function. Divergence of a vector point function. Gauss’s theorem. Curl of a 
vector point function. Stoke’s theorem. 


(o) Solution of differential equations in series with simple forms of the type 
D2y-+-P Dy +-Q Y= 0 where P and Q aro simple function of v. 
Definition of Bessel’s function in the form 


2T 


i i 
Jn (x) TA | cos (ng —x sin 9) do 


o 

(£) Conjugate functions 

(8) Blasticity—Stress and strain quadrics. Work and onergy stress equation of 
motion. Stress in isotropic bodies. Non-rotational strain, Puro strain, cylindrical 
‘strain, pure torsion. Bending:of rods, beams ote, 
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(b) Spherical harmonics—Legendre polynomials. 


(i) Laplace Transforms. 


3. R. Bartav (Lucknow) : Teaching of Mathematics to Engineering 
Students: Outlines of a Four-year course in Mathematics including Statis- 
tics. 


The engineer is essentially an applied mathematician. As such his training has to 
be based on a model best suited for the purpose. He should have a thorough grounding 
in the fundamental methods and processes of mathematical thought. As the problems 
of the real world are often difficult to solve in exact terms, the training should part - 
cularly include instruction in methods of approximation. 


The student opting for an engineering degree should be made to study Mathe- 
matics, Physics, Chemistry and Geology during the first two years of his training. 
The syllabus in Mathematics should consist of the following subjects :— 


1. Vector Methods 
2. Differential and Integral Calculus including numerical integration. 
3. Differential equations including partial differential equaticns. j 


4. Elements of Algebra, Trigonometry and Analytical Geometry of two and 
three dimensions. 
Mechanics 


Gt 


6. Elementary Statistics including probability. 


At the end of this course the student should decide what type of engineer he would 
like to be. It may be possible to give him some advice in this direction judging from 
his performance during this period. 

The next two years of his training should include the following syllabus in Mathe- 
matics. 

Laplace’s and other transforms. 

Relaxation methods. 

Calculus of Observation. 

Hydro and aero dynamics, (if he is going to be an irrigation or aeronautical 


engineer). 
Elasticity, Plasticity and Rheology (if he is going to be an irrigation engineer 
or mechanical engineer). 
6. Applied Mechanics and rigid dynamics (if he is going to be a mechanical 
engineer). í 
7. Spherical trigonometry and mathematical astronomy (if he is going to bo 
a naval engineer). F 3 
8. Tensor Analysis (particularly if he is going to beo an Electrical Engineer). 
During this period ho should be imparted instruction in other subjects relevant 
to his requirements. These will be determined by his special choice of career as an 
engineer. : 
The full courso of training for an engineering student should therefore extend 
over four years after which period he should be regarded as a fullfledged engineer. ; 
Admission to an engineering course should be made after a student has completed 
his higher secondary schooling. This will mean that students who have passed their 
Intermediate Examination of an Indian University or its equivalent will be eligilble 


to join an engineering college, 3 AAE 
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eae R N 


4. M. K. Ganeurt (Delhi): A Sylabus of Mathematics for Hn- 


gineering Students 


lst Year and 2nd Year 


Differential Calculus and Integral Calculus. 
Limiting values of Functions, Differentiation of algebraic and trigonometrical 


functions, Maxima and Minima, Geometrical applications—Tangent, Normal, Radius > 
of curvature otc. Successive differentiation. Partial differentiation. Methods of 


| 
Integration, Standard formulae, Definite Integrals, Simple areas and volumes, geo- 
metrical applications (Cartesian and polar co-ordinates). Double integration. | 


Co-ordinate Geometry (First Year) 
Equations to straight lines and thoir proporties—Properties of circles and other r 
second degree curves—Transformation of co-ordinates. 
Statics and Dynamics (First Year) 
Forces, Conditions of equilibrium, Centre of gravity—Work, Energy, Power, 
Laws of Friction—Virtual work. Velocity, acceleration, Simple Harmonic motion, 
Projectiles, Moments of Inertia—Motion of a particle in three dimensions. 


Statistics (First and Second Year) 

Elementary methodology—Measures of central tendency, Variation, Correlation 
ete.—Permutation and combination, elements of Probability. Theory of curve fittir g-— 
goodness of fit—Simplo Statistical tests—Normal eurve—Principles of control charts— 4 
Elementary notions of Sampling and Inspection Plan. 


Selid Geometry (First and Second Year) 


Properties of planes, straight lines, and simple solids of revolution. 
Differential Equation (Second Year) 

Solution of Linear differential equations—homogeneous and non-homogeneous. 
General methods of solution—Harmonic motion ote. 
Advance Course (Third Year) 


Harmonic analysis, Fourier’s series, application of differential equations for the 
= solution of electrical Network. Numerical Caleulus—Interpolation, Approximate 


integration and differentiation (quadrature), Approximate solution of differential 
equations etc. 


5. A.K. Gavan (Kharagpur): Syllabuses in Mathematics and Statistics 
for various Engineering Courses 


; Development in various branches in Engineering such as mechanical, civil, elec- 
trical otc., and particularly those that have come into 


of this century such as chemical, agricultural, electron 
has been increasing with the application of mathema, 
Basic sciences like Mathematics, Physics, Chemistry and Statistics must be subjects 
of special study for engineering students, Thero should be volanie: I 
for them in all these sciences. The symposium on teaching of mathematics in aiae 
ing Colleges under the Indian Science Congress has laid Special stress on the syllabuses, 
for it is high time that we revise our existing mathematical courses in the ae ineoring 
‘faculties of our universities and colleges. Many of the recent development = mathe- 
matics, of which statistics is of a major kind, have been proved to be very fruitful in 
‘engineering practice and the students of engineering should no longer be kept ignorant 
of such techniques, í í 


prominence in the second quarter 
ics and lastly nuclear engineering 
tical and basic physical sciences. 
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The following pages give some outlines of the courses in 


Mathematics and Statistics 
which may be considered for adoption. 


They havo been prepared on the basis of re- 


commendation of various committees of Scientific Societies both in India and abroad. 


. FIRST YEAR COURSE IN CIVIL, MECHANICAL, AGRICULTURAL, ELEC- 
TRICAL, METALLURGICAL AND NAVAL ENGINEEIRNG. 


MATHEMATICS. 


l. Calculus. Elementary Functions, limit and continuity, differentiation, succes- 
sive differentiation, simple expansions, integration treated as an inverse process of 
differentiation, standard integrals, integration by substitution, integration of parts 
and by successive reduction, partial differentiation, tangents and normals, maxima 


and minima, curvature, definite integrals, area under a curve, volumes and surface 


areas of solids of revolution, lengths of curves, applications to mechanics. 

2. Algebra. Simple determinants, product of determinants, consistency of 
equations, applications to the solution of a system of linear equations. 

3. Trigonometry. Complex numbers, De Moivre’s Theorem with important 


deductions, Gregory’s series, simple expansions of powers of sine and cosine, Hyper- 


bolic functions, summation of trigonometric series. 

4. Analytical Geometry of Two dimensions. Co-ordinates, areas of triangles and 
polygons, equations of the straight line, change of axes, standard equations of the 
conic sections, equations of the tangent, normal, pole and polar and diameter of conics 
represented by the general equation of the second degree, reduction of the general 
equation of the second degree, curve tracing (methods of calculus to be used). 

5. Differential Equations. Formation and solution of differential equations, 
differential equations of first order, orthogonal trajectories, linear differential equations 
of the second order with constant co-efficients, theory of operations, homogeneous 
equations of the second order, applications to problems of mechanics and physics. 
MECHANICS. 

l. Statics. Elementary vector algebra, composition and resolution of forces, 
parallel forces, moments, couples, equilibrium of forces, friction, principles of virtual 
work with applications to frame-work, centre of gravity, stable and unstable equili- 
brium, strings. 

2. Dynamics. Speed and velocity, acceleration, force, momentum and lawas 
of motion, work, power and energy, impulsive forces, impact of elastic bodies, pro- 
jectiles, motion in a circle, small oscillations, motion in a resisting medium, tangential 
and normal accelerations, constrained motion on simple-curves, moments of inertia, 
products of inertia, motion about a fixed axis, compound pendulum, applications to 
problems in engineering. 


Firsr Year COURSE FOR ARCHITECTURE AND REGIONAL PLANNING 


l. Calculus. Differentiation, successive differentiation, intergration, maxima 
and minima, area, volume, are length, Maclaurin’s theorem. 

2. Trigonometry. Logarithms, solution of triangles, heights and distances, 
DeMoivre’s theorem, power series expansion of trigonometric functions, summation 
of series. 

3. Plane Co-ordinate Geometry. Straight line, circle, definition and simple pro- 
perties of ellipse, parabola and hyperbola. 

4. Solid Geometry. Plane, straight line, sphere. 
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5, Statics. Forces acting on a rigid body, Moments of forces, Composition and 
resolution of forces, Conditions of equilibrium applied to simple framed structures. 


6. Dynamics. Acceleration of a point moving n 
Force, mass, impulse, momentum, 


a circular path with uniform 
speed, simple harmonic motion, relative motion. 
Moment of momentum, moment of inertia. Conservation of 


work, power, energy. 
body undor a force, 


energy; conservation of momentum, rectilinear motion of a 


Equation of motion of a particles. 
FIRST YEAR COURSE FOR GEOLOGY AND GEOPHYSICS STUDENTS 


Elementary Statics and Dynamics. 

l. Statics. Blemontary vector algebra, composition and resolution of forces, 
parallel forces, moments, couples, equilibrium of forces, fricticn, contre of gravity. 

2. Dynamics. Speed and velocity, acceleration, force, momentum and laws 


of motion, work, power and onergy, impulsive forces, impact of elastic bodies, pro- 


jectiles. 


2. SECOND YEAR COURSES FOR CIVIL, ELECTRICAL, MECHANICAL, 
AGRICULTURAL, NAVAL AND GEOLOGY AND GEOPHYSICS. 


Analytical Geometry of three dimensions. Equations of plane and straight line, 
Standard equations of conicoids, Equation of tangent planes. 

Advanced Calculus. -Rolle’s Mean-value, Taylor’s and Maclaurin’s theorems, 
indeterminate forms, asymptotes, partial differentiation, total derivatives, direc- 
tional derivatives, Taylor’s series for functions of two variables, differentiation under 
the integral sign. 

Series, Multiple Integrals, Lino Integral. 

Differential Equations. 
(2) Simultaneous differential equations, linear equations with constant and 
variable co-efficients, Partial differential equations. 

(ti) Formulation of Engineering problems, Application to transverso vibration 
of an elastic string, Heat flow, Vibration of a mombrane, Laplace’s Equation, Flow 
of electricity in a cable. 


SECOND YEAR Crass ror GEOLOGY AND GEOPHYSICS. 


Principles of Astronomy. Great and small circles, Relations between the elements 


of a spherical triangle, celestial co-ordinates, equation of time. 


, 


OPTIONAL SUBJECTS 
First YEAR STUDENTS. 


Elements of spherical Trigonometry. Great circles and small circles on a sphere; 
poles, Pole of a graduated great circle, angle between two graduated great circles, 


elements of a spherical triangle, cosine and sine formulas, polar triangles, Right angled 
and quadrantal trinaglos, Napier’s rule of circular parts. ; 


Hydrostatics. Pressure on plane and curved surfaces 
tions of equilibrium of floating bodies, 
SECOND YEAR STUDENTS. 

eagal Methods and Curve Fitting. Interpolation, Numerical differentiation 
and integration, Numerical solution of ordinary differential equations, Theory of 
Probability and theory of errors, Principle of Least Squares, Curve fittings Harmonic 
analysis, (Sixty percent of the. course will be given in the Laboratory’ Ca! 


centre of pressure, condi- 
atmospheric pressure. 
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THIRD YEAR STUDENTS. 
Higher Mathematics. 


J. Functions of a complex vaviable—Elementary function and their properties 
Integration of complex functions, Cauchy’s Residue theorem, 
2. Matrices. Definition, Sum, Product and T 
equations, Partitioned matrices in circuit problems. 


Conformal mapping. 
ranspose, Application to linear 


3. Operational Calculus. Fourier-Mellin transform and their eseential properties, 
Applications to ordinary and partial differential equation. 

4. Special Functions. Gama, Beta, Legendre and Bessel’s functions. 

5. Probability. Elements of Probability, theory of errors, normal, binomial 
and Poisson distribution. 

FOURTH YEAR STUDENTS. 

1. Statics. Harder problems on elementary principles, Elements of three dimen- 
sional statics, viz., Central axis, invatiants, theoretical study of statistically indeter- 
minate cases, Theoretical study of graphical methods, Machines. 

2. Dynamics. D’Alembert’s Principle, Two dimensional motion, impact with 
friction, Lagrange’s equations and related topics, Rotating axes, Theory of vibrations. 

3. Hydrostatics. Pressures on curved surfaces, Metacentre. 

4. Mechanics of continuous media. Fundamental equations and solutions of 
some particular cases. 


INTRODUCTION TO THE THEORY OF ELASTICITY. 


Analysis of stress and strain in two and three dimensions. Problem in plane 
stress and strain using Airy’s stress function. Pure bending, torsion and flexure of 
cylindrical rods. 

INTRODUCTION TO HypDROMECHANICS. 


General theory cf perfect fluids, Bernoulli’s equation, Theory of potential motion. 
Conformal transformation, Discontinuous motion. Flow and circulation theorems. 
Vortex motion. Gravity waves and related Hydraulic problems. Simple cases of 
motion in three dimensions. Poiseuille flow. Stoke’s flow. Boundary Layer theory. 
ADVANCED MATHEMATICS I. 

Partial differential equations of Mathematical Physics, Vector calculus, Elements 
of tensors, Elementary statistical methods, Significance tests, Numerical analysis 
including method of least squares and curve-fitting. 

ADVANCED Marurmarics II. 

Introduction to the Dynamics of a system of particles and of rigid bodies, Elements 

of Mechanics of continuous media. 


COURSE OF STUDY IN WHICH STATISTICS SHOULD OCCUR AS 
OPTIONAL OR COMPULSORY SUBJECT. 


(a) A. Engineering Courses. _ 

(i) Under-graduate courses 

(3rd & 4th Yr. students) 
OPTIONAL 


Civil Engineering 

Blectrical Engineering 

Mechanical Engineering 
Agricultural Engineering 
Architecture and Regional Planning 


oR o o o 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


8 Proc. 48rd Ind. Sc. Cong. ` 


(ii) Post-graduate courses 
COMPULSORY 


B. Applied Sciences Courses. 


(i) Under-graduate courses 


(ii) Post-graduate courses 


(b) Regulations. 


(7) Under-graduate courses 


(ii) Post-graduate courses 


SYLLABUS. 


(t) Under-graduate courses 
in Engineering (3rd and 
4th Yr. students) 


Part IV 
1. Industrial Engineering and Business Manage 
ment 
2. Production Technology 
3. . Elec. Communication Engineering 


4, Chemical Engineering 
5 


Regional Planning. 


Geology and Geophysics 


Non-linear Mechanics 

Plasticity and Rheology 

Geology and Geophysics 

Applied Botany and Agricultural Sciences. 


A u e 


This course should be optional. (In the Indian 
Institute of Technology the examination is taken 
in three parts, one in each term of the academic 
year, Each examination consists of a paper having 
Marks secured above 40 
percent, is credited to the grand total.) 


maximum marks 100. 


The subject should be compulsory. (In the Indian 
Institute of Technology 200 Marks are provided for 
this subject in the Engineering Courses excepting 
Nonlinear Mechanics and Plasticity and Rheology. 


Statistics I. 


Addition and Multiplication theorems of Probability. 


Occupancy and ordering problems, Conditional 
probability, Binomial, Poission and Normal dis- 
tributions. Law of large numbers. Frequency 


distribution: Moments and cumulants, Correla- 
tion, Regression and Prediction, Quality Control, 
Sampling Inspection scheme, Sampling distribution, 
Tests of Significance, Elements of sample surveys 
and preparation of statistical reports, Index- 
numbers (for Agricultural, Electrical, Civil, Mecha- 
nical Engineering and Geology and Geophysics). 


Statistics II. 


Estimation of parameter, Principle of maximum 
likelihood, Probit Analysis, Testing of hypothesis, 
Type I and Type II errors, Non parametric tests, 
Sequential tests, Information theory, Analysis of 
variance, Experimental Designs, Multivariate Analy- 


sis (for Agricultural, Electrical, Civil, Mechanical 
Engineering). 
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(1) Industrial Engineering and Business Manage- 
ment —Descriptinve Statistics Elementary Probabi- 
lity, Sampling Theory, 


(ii) Post-graduate courses in 
Engineering. 


Relationship correlation, 
Regression Analysis of Production Costs and Fac- 
tory, operation. Tests of Significance, Analysis of 
varianco and covariance. Experimental Designs— 
Randomised Blocks, Latin and Greece-Latin squares, 
Incomplete Block Designs, Factorial Experiments, 
Confounding, Statistical Quality Control Methods— 
Control Charts for attributes and variables, Single, 
Double and Sequential samping Inspection Plans. 
Index number and Time Series. Statistical Methods 
of studying Fatigues. 


(2) Production Technology—Frequency Distribution, 
Measures of Central tendency, Dispersion, Skewness 
and Kurtosis, Tests of significance—f, F and X2 
distribution Relationship of variables. Regression 
analysis, Sampling techniques—Planning an inves- 
tigation. Routine control of Quality. Acceptance 
Sampling. Design of experiments—Ruandomised 
Blocks, Latin Squares, Balanced Incomplete Block 
Designs, Factorial experiments, Confounding, 
Youden Squares, Multivariate’ analysis—Applica- 
tions, Index numbers, Time Series- 


(3) Chemical Engineering—Descriptive statistics, 
Probability and samples, Planning of simple com- 
parative experiments. Statistical Inference. Sequ- 
ential Tests of Significance, Experimental Designs— 
Analysis of counted data. Control charts. Sampl- 
ing Inspection. Non-parametic tests. Randomi- 
zed Blocks, Latin Squares, Greece-Latin Squares, 
Incomplete Block Designs, Factorial experiments, 
Youden Squares and confounding. ‘The Determina- 
tion of optimum condition. Response surface, 
Maximum Response—Scales of Measurement— 
Orthogonal composite Designs—Canonical analysis. 


(4) Communication Engineering—Theory of Proba- 
bility, Definition of a Stochastic Process, Principle 
classes. Orthoponal Random Variables. Markor 
Processes—Discrete and continuous parameters. 
| Stationary Processes, Time Series analysis as applied 
to Communication Engineering—Periodogram and 
Multiple Harmonic analysis. Prediction and Lag 
with and without Noise. Statistical Techniques in 
the field of Traffic Engineering and Traffic Research. 


(5) Regional Planning—Statistical measurements. 
Classification and tabulation of data, Types of 
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Distribution. Averages and dispersions. Graphi- 
cal representation of Data. Sampling and stan- 
dard Errors. Correlation, Curve fitting Inter. 
polation. Index Number. Time Series. Vital 
Statistics. Causes. Population growth, Forecasts, 
Life tables. Official statistics. Sample surveys, 


(1) Nox-LinEAR MECHANICS & PLASTICITY AND 
RHEOLOGY. 


1. Numerical Methods. (for students of Engineering) 
Finite differences, Interpolation, with one and two 
independent variables, Numerical differention and 
integration, Solution of equations, Theory of pro- 
bability and errors, Method of least squares, Curve- 
fitting, Harmonic analysis, Numerical solution of 
ordinary and partial differential equations, Relaxa- 
tion Methods. 


Application to boundary value problems with 
‘special reference to non-linear mechanics and 
elasticity. 


la. Numerical Mathematics (for Mathomatics 
Students). 


Accuracy of approximate calculations, Finite 
difference, Interpolation formulae and their order 
of approximation, Numerical differentiation and 
integration, Algebraic and transcendental equations, 
Normal law of errors and precision of measuro- 
ments, Harmonic analysis, Numerical solution of 
ordinary and partial differential equation, Solution 
of mtegral equation, Linear equation and Matrices, 
Characteristic numbers, Relaxation methods. 


2. Probability. (For Engineering Students) 


Addition and Multiplication theorem, Condi- 
tional Probability and Bayo’s Thoorem, Binomial, 
Poisson and Normal distributions, Expectation, 
Law of large numbers, Holding and waiting times, 
Theory of Runs, Estimate of statistical mechanics. 


2a. Probability Theory. (For Mathematics students) 


Definition—Statistical probability, Combinatorial 
analysis, Occupancy and ordering problems, Condi- 
onal probability, Binomial, Bay’s Theorem, 
Poisson. and Normal distribution, Law of large 
numbers, Central Limit theorem with its applica- 
tion,Gonerating functions, Recurrent events, Runs 


and Renewal theory, Random walk problem, 
Markovehains, Stochastic processes, 
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3. Statistical Methods. (For Mathematics Students) 

Frequency distribution, Moments and Cumulants, 
Correlation, Regression and Prediction, Tests of 
Independence, Small sample test, Analysis of 
variance, Experimental Designs, Estimation, Test- 
ing of hypothesis, Type I and Type II error, 
Quality Control methods, Sampling Inspection 
Plans, Probit analysis, Index-number, Time- 
series analysis, Sample-survey. 


3a. Statistical Methods. (For Engineering Students) 


Frequency distributions, Characteristic function, 
Sampling distribution, Tests of Significance, Theory 
of Estimation and testing of hypothesis, Regression 
theory, Analysis of various experimental design, 
Introduction to multivariable analysis, Index 
numbers and Time series, Quality control and 
sampling inspection plans. 


4. Statistical Mechanics. 


Classical Maxwell—Boltzmann statistics, Kinetic 
theory of gases, Fundamentals of quantum statistics, 
Theory of information. (Non-linear equations aris- 
ing out of an-harmonic oscillators, Vanderpol 
equations, Stability of non-linear vibrations.) 


(2) Pxysics 


Statistical Mechanics—Stochastic process and 
cosmic radiation—Concept of probability in quan- 


tum mechanics. 
(3) GEOLOGY AND GEOPHYSICS 


General statistical methods, Tests of significance, 
Numerical analysis, Information theories, Auto- 
correlation analysis, Extrapolaticn, Interpolation 
and smoothing of time-series, Filtering problems. 


(4) APPLIED BOTANY AND AGRICULTURAL SCIENCES. 


Application of statistical methods to genetics, 
method for testing Mendelian hypothesis for indi- 
vidual character and for detection and estimation 
of linkage in simple cases, informations given by 
the various methods, combined estimation and 
testing heterogeneity, study of disturbed segrega- 
tions, methods for the detection and estimation of 
linkage in human genetics. 

(Por drafting out the above syllabuses the following literatures were consulted. 
Massachusetts Institute of Technology Bullotin—1954. : ee 
Imperial College of Science and Technology Courses of Study, 1954. 

A Discussion on the Teaching of Mathematical Statistics at University Level, 
Journal of the Royal Statistical Society, Vol, 118, Part 2, 1955.) 
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In addition to these the committee has also been able to procure gaouen materials 
through correspondence and discussions with many STN goskor in the field. 
Tt is proposed to prepare & draft syllabuses in Mathematics for ERO Under-graduate 
and Post-graduate Engineering courses for placing before the ne gout metting at 
Agra for consideration and possible recommendation to the authorities concerned. 

Many of the teachers have agreed to join the discussions and deliberations in 
the joint symposium to be held at Agra. The following advance notes have been 


received from some of them. 


1. Prax Natu (Banaras): Teaching of Mathematics in Engineering 
Institutions 


If mathematics was considered as unavoidable subject, it is now considered an 
essential subject to build up the foundation of the engineering courses. As a matter 
of fact leading persons in the profession of engineering have realized that if a strong 
foundation can be built for the engineering students in the understanding of three 
fundamental subjects viz., mathematics, physics and to some extend chemistry, then 
there would not arise difficulty in teaching the fundamentals of engineering and also 
giving the students glimpses of the most upon data developments in the field of engineer 
ing. This explains the present growing keeness for greater emphasis on the study 
of mathematics even in advanced forms for engineers. Since the attainment of inde- 
pendence India is faced with double responsibility in shaping the national policy in 
relation to constructional and industrial progress of the country. It has not only 
to make up the deficiency of the last several decades but has also to come abreast with 
countries which are highly developed industrially. As means to this end mathematics 
and its young offshoot statistics are going to play very important roles and happily 
too our engineers are realising this. If India is to produce the best on competitive 
level, the aid of statistics and in particular of the modern techniques of ‘statistical 
quality control’ will be found to be inevitable. 

It is, therefore, time that we revise our courses in mathematics for engineering 
students and include in the curricula fundamentals of statistics for it is the statistical 
outlook imparted to an engineer which is going to play a much more important part 


in the industrial development of our country rather than securing the services of a 
few highly qualified statisticians in industry. 


2, Š. D. Dupuy (Kharagpur): Mathematics Courses for Students of Engine- 
ering and Technology 


With the rapidly increasing application of statistical methods in almost all branches 
of engineering sciences, there oxists an urgent need of imparting instructions on basic 
statistical theory with a bias of engineering applications to the present day students 
of engineering and technology all over the country. Unless the engineers of to-morrow; 
if not of to-day, are equipped with this ancillary tool, besides those already in exis- 
tence, they can hardly afford to render first rate service to the nation in days to come. 
Tnstances are not rare of successfully tackling the most complex and intricate problems 
of engineering field with the aid of statistical principles. It would be no exaggeration 
to mention that some new statistical techniques have actually been developed while 
‘solving problems of various engineering and other fields. In the universities and 
technological institutions of the West, especially the United States of America, a short 


course of compulsory character in Engineering Statistics is being offered at both under- 


graduate and postgraduate levels of study since about a decade, This yery fact dilates 
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on the utility of the subject for both professional engineers and Engineer Scientists. 


It is thus high time for the curriculum builders and syllabus framers ef a course in 


Mathematics for students of engineering and technology to include a short course of 
statistics in the revised syllabus of Mathematics. For, statistics being essentially a 
branch of applied mathematics can justifiably be integrated with it. 


While framing the syllabus of statistics, proper care must be taken in respect to 


the selection of topics. Apart from the topics dealing with general statistical methodo- 
logy, suitable selection of topics will be needed for different branches of engineering 
separately. Students of electrical communication engineering will profitably gain 
from the study of statistical time series analysis which is contributing a good deal in 
the day to day development of the subject. Statistical Quality Control methods and 
Operational Research techniques will prove indispensable for production engineers 
and so on. In fact statistical books on specific branches of engineering are gradually 
becoming available which will help considerably in this direction. Thus only proper 
training in statistics can enable engineers and technologists in developing broader 
outlook of statistical approach to their problems. 


It is a pleasure to mention that the Indian Institute of Technology, Khargpur 
is already offering an optional course in statistics at undergraduate level and a com- 
pulsory one for postgraduate students of various engineering departments. 


3. 5. V. CHANDRASHEKHAR Arya (Poona): Teaching of Mathematics 
for Engineering Research 


Engineers are required for (a) routine operation and maintenance of equipment, 
(b) installation of equipment, (c) the design and development of equipment and (d) 
modifications of designs to suit our special oconditions. Engineering in India is at 
present confined mainly to (a) and (b). Our material advancement depends principally 
on our concentration of effort to the type of work categorised under (c) and (d). 
Engineers categorised under (c) and (d) are often called engineer scientists. Engineer 
Scientists must have a special training in mathematics and mathematical methods 
different from that required for the other classes. 


What is science to-day is engineering tomorrow. This carrying over of the dis- 
coveries of science to engineering is the principal work of the engineer-scientist. It 
is the essence of engineering research and development work. This type of Tois calls 
for a capacity to understand and correctly assess the discoveries of pure science, uo? 
an intelligent exercise of common sense and discretion and above all, fonie capacity 
to subject the work undertaken to correct quantitative evaluation within required 
and specified bounds. For the last enumerated objective, considerable knowledge 
of mathematical methods and ability to use them is necessary. 

Apart from the routine mathematics that is at present taught in engineering 
colleges, it is necessary to be familiar with modern statistical methods ema cheery of 
approximations and its full significance. Numerical and graphical solutions of difton: 
ential equations, Laplace, Fourier and other transforms, pod use of Tables of TATE 
etc., must be taught as a routine to all engineer-scientists. Apart from this, some 
Special training is required for the different branches of ongincoring; Thus, he elec- 
trical engineer must know spherical harmonics, Legendre polinomials, matrices and 
tensors, and so on. 


It is out of question that the engineer scientist can be taught all the mathematics 
he is likely to require in his work within the four walls of a college. He has to read 
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ches of mathematics as and when he needs them. Mathe- 
tool in his workshop. For this 
phere for frequent use of mathe- 


and learn the special bran 
matics must become something like an equipment or & 
to happen, the primary requisite is to create the atmos 
matical methods in solving day to day problems. Mathematics must be as frequently 
used in the lecture rooms, drawing halls and laboratories as a pencil or a screw driver, 
This is the essence of training in mathematics for the engineer scientist. 


4, G. Proxert (Calcutta). Teaching of Mathematics in Engineering Insti- 
tutions 


Attention is drawn to the fact that the teaching of mathematics to engineering 
students is frequently left to junior staff members of the mathematics department, 
Tt is argued that this is false economy. Attention is drawn to the wide gap between 
pure and applied mathematics and it is argued that teachers of mathematics to engineers 
should be either engineers or applied mathematicians rather than pure mathematicians. 
Examples are given to illustrate the damage that results when an engineer receives 
his instruction in mathematics from one who is primarily trained as a pure mathemati- 
cian. 


5. G. BANDYOPADHYAY (Kharagpur): Setting of Questions 


A change in the modes of setting questions has been suggested. Tho essential 
point in the new suggestions is that the paper is to be devided into a few parts each 
part testing different qualities e.g., knowledge of standard topics, capacity of inde- 
pendent thinking etc. 
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1. Statistical Methods in Engineering & Metallurgy. 
SECTION OF STATISTICS 


It was a joint discussion with the Sections of Physics and Engineering & Metallurgy. 
The discussion was opened by Prof. N. Weiner (U.S.A.) who referred to some important 
problems in engineering and physics where statistical methods were finding increasing 
applications; e.g., the problem of finding the best approximation to message affected 
by noise, vibration problem, problems of geology etc. 


1. Dr. I. R. Rao (Madras) 


Discussed the coal resources of India with reference to fuel energy requirement. 


bo 


Dr. K. ©. Caaxrxo (Aligarh) 


Referred to some problems of transportation which needed statistical investiga- 
tion. 


3. Dr. S. V. CHANDRASEKHAR AIYA (Poona) 


Statistical methods are required for the analysis of data used in engineering designs. 
They are also required to deduce relations on the behaviour of installations, loading 
of equipment etc. 


4. Dr. M. K. Ganeuty (New Delhi) 


Statistical methodology and its applications to engineering problems are becoming 
more and more popular these days. But still it appears that the technical resources 
of the subject have not been exploited to the full extent. 


The above remarks have been amplified with some concrete problems in engineer- 
ing which the speaker came across during the past fow years. The solution of the 
most of the engineering problems involve too many unknowns to enable an exact 
treatment being followed. As a result Statistics steps in there as a science of approxi- 
mation to render a sufficiently reliable guidance. Statistical methods were in uso 
in engineering problems in some form or other from very old days but with the deve- 
lopment of the recent techniques and more accurate observations being made available 
the subject has assumed a great importance now-a-days. With well chosen CERNE 
in the engineering field, the usefulness and applications of the sampling technique, 


the design of experiments, fimo series analysis etc., have been amply demonstrated. 


th this connection the placing of syphons before the Hirebhasgar dam, evaluation 


of the popularity of a river valley project and calculation of ‘desire lines’ in the origin 
destination surveys were explained. And summing up the ppeaken remarked that 
in the days to come Statistics will find many more applications in the solution of 


engineering problems where its power remains still unexplored. 


5. Dr. A. K. Gaysan (Khargpur) 


Development in various branches of Engineering such as mechanical, civil, electri- 
cal, etc., and particularly those that have come into prominence in the second quarter 
of this century such as chemical, agricultural, and nuclear engineering etc., has been 


5 CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


92 Proc. 43rd Ind. Se. Cong. : Part IV 


g application of basic physical sciences like Mathematics, Physics, 
Mathematics and Mechanics remain as ever to be essential 
ing Sciences. But time has come now when 


with the increasin 
Chemistry and Statistics. 
pre-requisites for students of Engineer 
want of teachers in Statistical theory an 
be considered as much an anomaly as the absence of teaching arrangements for mathe- 
matics and mechanics. Rapid developments are taking place in mathematical statistics 
and its applications in quantitative experiments of general sciences and engineering. 
Theory of probability and Statistics is being applied in routine control and factory 
operations. Sooner or later in his career a Scientist or Research Engineer is almost 
certain to feel the need of use of statistical methods and it is good that he should adopt 
the right approach from the start than wait until later years. Earlier introduction 
of statistics in the curriculum of studies in colleges of Science and Engineering would 
as such prove to be highly beneficial. The recent symposium on teaching of mathe- 
matics and Statistics in Engineering College under auspices of Indian Science Congress 
1955-56 had laid special stress on the syllabuses for Mathematics and Statistics in 


d practice in any tech nological institute will 


branches of engineering and recommended a revision of existing syllabuses in mathe- 
matics and an introduction of suitable statistical courses. There should however, 
be well thought-over curriculla for students in Technology and General Sciences and 
there should be an option for statistical courses. For it should be recognised that 
not many of the students will become practising statistician and the aim should thero- 
fore be to teach students to recognise a statistical problem in the given field of applica- 
tion, to know what kind of solution is possible and to understand and interpret the 
statistical inferences. 


I. National Sample Survey 


In introducing the topic for discussion, the President, Dr. Nagabhushanam, 
requested the speakers to limit their remarks to technical and scientific aspects of the 


subject and to base them, as far as possible, on published literature. The discussion 
was opened by Dr. N. 8. R. Sastry. 


1. Dr. N. S. R. Sastry (Bombay) 


Though I did not intend to particip 


; ate in the symposiun the c f the 
Chair and present before you SHARES CU e L 


cea : a fow of my personal observations on this question. 
wC irman has already indicated that the discussion should be confined to the 
TENN aspects of iea subjects based on published literature of the National Sample 
urvey. In the first instance, it should be recognised that this project had been 
approved by the Union Government and has been contin 
and at this time, it will be desirable to 


the best possible use. that can be made 
nounce it. 


uing for nearly five years 
give only constructive suggestions regarding 
of the survey rather than pick holes and de- 


Let us first examine how far the objectives of the survey have been fulfilled. Jt 
may be noted that the objectives of the scheme are fairly wide and embrace collection 
of deponie aiim on different socio-economic aspects of the eee In the first 
phase it was intended to obtain fairly dependable data regardin a 1 fond aspect 
of National Income in respect of the Union of India from different F ; terprises, 
and also to provide a continuous flow of information of use to the call A nt 


for its day-to-day administration and policy making and for planning purposes. 


was stated in the final report of tho National Income Committee that the data collected 


by N.S.S. could not b 9 i : : 
Mee! e used for National Income Estimates for 1950-51; however, it 
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| would appear that the data were used for the estimates of the subsequent years. The 
N.S.8. supplied some data to the Taxation Enquiry Committee and Press Commission 
also. It is not known how far the data supplied by the N.S.S. have been made use of 
for the policy decisions of the Government and for planning purposes but some use- 
ful data seem to have been collected on refugees rehabilitation and unemployment 
situation. Thus, though the objectives have not been completely fulfilled, an impor- 
tant beginning seems to have been made. Further, the scope is being extended with 
the co-operation of State Governments. 


Ki 


The main criticism against the N.S.S. is the long time-lag which limits the useful- 
ness of the data for policy purposes and also about the validity of some of the estimates 
| in the published reports. In this connection, it may be noted that such criticism on 
i estimates are made on the results of similar surveys conducted in foreign countries 
| 
| 


also and on detailed examination, it was found that a good deal of the difference was 
due to want of uniformity in definitions ete. However, this question of validity of 


| estimates needs further detailed examination. As regards the time-lag, part of it is 

| due to organisational difficulties and a part to taking up considerable amount of priority 
i work. With centralised administration and advice and a good dealļof decentralisation 
| in work by assigning to concerned ministries and States, it may be possible to lessen 
the time-lag considerably. Incidentally, it may be pointed out that some schemes 
| for such decentralisation have already been progressing. It may be useful to confine 

¥ the activities of N.S.S. to such projects which overlap the functions of two or more 
7 : ministries and certain important and strategic items of work. Ín this connection, 
the organisation of opinion surveys on the lines of IFO Business Activity Surveys of 
| 

| 

t 


Germany, for immediate policy decisions, may be considered. 


2. Dr. K. Kısmen (Lucknow) 


The N.S.S. (National Sample Survey) was started in 1950 with a view to obtaining 
| comprehensive and reliable statistics relating to all economic and social aspects on 
| an all-India basis, particularly for those sectors for which reliable statistics were not 
| available. The First Round of the survey, which covered only the rural areas, was 
i operated from October 1950 to March 1951 for collecting information for the period 
| July 1949 to June 1950. The Second Round, which again covered the rural areas, 
| was operated from April to July, 1951. The Third Round was carried out from 

z August to November, 1951 and covered, besided rural areas, the four big cities of 

| Calcutta, Bombay, Madras and Delhi and 50 towns scattered over the whole country. 
U Subsequently, the further rounds of the survey till the Ninth Round have been com- 
i i} pleted and the Tenth Round of the Survey is now in operation since December, 1955. 
í The NSS is one of the largest sample surveys evor undertaken in any country of the 
world. It is also most comprehensive in scope and information on a very large number 

of socio-economic items is being collected through it. Owing to the omnibus character 

of the survey and the subjective method of interview in collecting information that 
| 
i 


has been adopted, there have been growing misgi 
der this survey and the 


country about the reliability of the primary data collected un 
basis of these data. It is also felt that 


d to the reliability of these primary 


vings among statisticians in this 


efficiency of the estimates obtained on the 
there is considerable room for improvement in regar 
data by the adoption of objective measurement techni 
ough the reports so far published on the various 
ard errors of the estimates given in 
the efficiency of the NSS estimates 


ques by the Field Investigators. 


What strikes one in going thr 
rounds of the survey is the absence of any stand 
these reports, This renders the task of assessing 
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very difficult. It has been stated in the report on the first round that these standard 
errors are under calculation. However, although BoDoRy Cate have elapsed since the 
report on the First Round was published, these standard errors have not been pub- 
lished so far. Itis, therefore, felt that the NSS should take very early steps to publish 
the standard errors of the estimates given out by them to enable their precision to 
be judged. K s 
In the report on the first round, two grossly divergent eeumpiies of food production 
have been given, one on the basis of the information regarding the guana of produc. 
tion of foodgrains and the other on the basis of consumption of foodgrains age home. 
grown production by sample households. The estimate of food production based 
on information about the quantity of foodgrains has been dismissed in the report as 
a gross under-estimate. However, the estimate of 60.16 million tons based on con- 
sumption from home-grown production has been taken as accurate on the ground 
that (a) there is satisfactory agreement between the estimated consumption of salt 
with the estimated supply available for consumption, and (b) there is a close agreement 
between the total estimated consumption of foodgrains in West Bengal with their 
estimated total supply. In both (a) and (b), however, the net production available 
for consumption has unfortunately been confused with the gross production both for 
salt and foodgrains. When this mistake is rectified, the close agreement pointed out 
between the estimates of production and supply no longer exists. Thus, for instance, 
the net production of foodgrains available for consumption in West Bengal during 
the year July 1949-June 1950 was 4.03 million tons. Making allowance for normal 
losses, seed requirements, etc., at the conventional rate of 12.5% the gross produc- 
tion of foodgrains based on consumption comes out to be 4.53 million tons as against 
an estimated supply of 4.09 million tons. Thus, the gross production based on con- 
sumption for 1949-50 exceeds tho estimated supply by 0.44 million tons, or by 11%. 
For the whole of India, the net production based on consumption of foodgrains has 
been estimated at 60.16 million tons, so that the gross production would come out 
to be 68 million tons in round numbers. Against this, the official estimate of produc- 
tion based on random crop-cutting surveys, with extrapolation for tracts not covered 


p- till then by these Surveys, was 49 million tons. This would seem to show that the 


NSS estimate of food production based on consumption in a gross over-estimate. 


The reasons for such widely divergent estimates for an important item like food 
production are not far to seek. Tho NSS is an interview or opinion survey and the 
estimates obtained on the basis of the data collected under 
only to sampling errors but to large non- 
biases of the enumerators, 
and the increase in the sam: 


the survey are subject not 
sampling errors in consequence of the intrinsic 
The mathematical formulae for the biases in the estimates 
pling variance by the variability in these biases will now 
be briefly discussed. Let yj; denote the value reported by the j-th enumerator on 
the i-th unit and let x; denote the true value of the character for the i-th unit in a 


sample random sample of h units. Then 


Yij = Xj taj + ey. 


where aj represents tho bias of tho j-th enumerator in repeated observations and ej 
represents the deviation of titaj from the reported value. We shall assume that 
ej is randomly distributed around zero with variance a for all and j an assumption 
which is usually realized in practice. ae i 


Denoting the sample mean by y, it is easily seen that 


DY) = & +a (1) 
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1 
to be estimated, and œ is the popu- 
it can be shown that the variance of 


where # is the population mean of the true values, 
lation mean of the enumerators’ biases. Also, 
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the sample mean is given by 


Sy? 1 
V (y) = + g2 ( da ik 
z Gall se .. (2) 


z 2 nanresentea t ai c . 
where Sy represents the variance of a single observation and Sq is the variance for 


the enumerators’ biases. It would appear from the formula (1) above that unless 
the individual biases of the enumerators vary in such a way as to cancel out, the 
sample mean will not provide a reliable estimate of the character under study. 
Besides, even if the enumerators’ biases are such as would cancel out, the contribution 
of the second component in formula (2) for sampling variance of-the mean might be 
very large unless every effort is made by adoption of objective measurement techniques 


to control the variability of the biases among the enumerators. 


This emphasizes the need for the immediate adoption by the NSS of sound measure- 
ment techniques, based where possible on the method of physical observations, in 
order to make the sample estimates free from bias and ensure that the observational 
errors are under control. Now that the NSS has collected a very large volume of 
data by the interview or opinion method, which would be adequate for supplying 
information, although unreliable, for sectors for which such information is badly needed 
for purposes of planning, it is high time that the efforts of the NSS are directed in 
future rounds to the collection of sound statistical data, particularly for such sectors 
for which this information is lacking, by following objective and statistically sound 
measurement techniques, based as far as possible on actual physical observations. 
This may necessitate simplification of the NSS schedules and placing a whole-time 
Field Investigator in one or more sample villages for purposes of keeping records of 
households randomly selected in these villages throughout the period of investigation. 
This approach, it may be mentioned, has already been adopted with success in sample 


Á N 


surveys carried out for collecting scientific data on cost of production and consumption. 
It is only by modifying the design and scope of the NSS in the manner suggested above 
that reliable statistical data for purposes of planning can possibly be collected. 


3. Dr. M. N. Guosm (Calcutta) 


The national sample survey was organised to fill up certain lacunae in economic 
Statistics regarding the population of India. The importance of this particular survey 
Over any other survey conducted before lies in the fact that its findings will be used as 
a guide to economic planning. The first round of the survey (July 1949-June 1950) 
has been completed and a report is available but though the survey has gone through 
about nine more rounds full reports for these have not been published, though tables 
for some of these are available. Even for the first round of the survey standard errors 
have not been published so that the published report is still incomplete from a statis- 
Stician’s point of view. The report of the NSS (first round; page 39) states that cal- 
culation of standard errors had been stated at the time the report was written (1952) 
but nothing has been published since then. For the fourth round of the survey, how- 
ever, standard errors for the expenditures of families ars available (submitted to the 
Taxation Enquiry Committee and published in their report) and these have been 
considered here. : 

There may be different methods for the appraisal of the results of a survey. The 
first criterion is that it should not be in violent diagreement with our prior knowledge. 


| 
| 
| 
| 
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which i of the people—the metent of this 
criterion has been mentioned in the report of the NSS (ia round) ea Often a 
survey can add to our store of knowledge by supplying usm pestle natos of varia- 
bles, but it seldom happens that a survey does refute the basic understanding of social 
facts. Tho second criterion is tho internal consistency of the results of a survey and 
observations which are not naturally consistent indicate somethi 
The third criterion is conformity with the results of similar other studies. In the 
absence of any other survey with an All India Scope, the third criterion does not help 


s based on the common experience 


ng wrong somewhere. 


us. 
In the report of thefirst round of the NSS consumption of salt in different zones 


` was compared with the trade figures for availability of salt and it was remarked that 


the mean consumption of salt in different zones has a characteristic variation. Naturally 
for a stable article of consumption as salt, we do not expect much variation in time, 
However, the results of the different rounds of NSS does not confirm this expectation. 


INDICES OF THE VALUE OF CONSUMPTION OF SALT (N.S.S.) IN RESPECT OF DIFFERENT 
ZONES. 


N. India E. India §.India W.India C. India N.W. India All 


India 
Ist 
Round 86 109 109 74 108 94 100 
2nd 
Round 100 100 92 . 85 100 92 100 
3rd 
Round 100 100 92 77 100 77 100 


EEE ES ee 


We shall naturally expect the same pattern for the quantity indices since prices of 
salt in different regions are unlikely to have changed much during this period. 


pee pattern of consumption of milk and milk product also reveals a great deal 
of variation during different rounds of the survey in different zones. 


I T 
NDICES OF THE VALUE OF CONSUMPTION OF MILK AND MILK PRODUCTS IN RESPECT OF 
ALL INDIA CONSUMPTION. 


EN en vs ee 


N. India E.India §. India W.India (C. India N.W.India All 


India 
Ist 
Round 108.7 2 
eat 7 42.1 50.9 151.7 79.8 354.3 100 
Round 106 52 
a 52 45 165 71 362 100 
Round 121 59 38 160 82 284 100 


m will be observed that the relative orders of the consumption indices for Bast 
India and South India have been completely reversed during these surveys and the 
third round indices for these regions conforms more to our basic knowledge of the diet 
of Eastern and Southern India. The same kind of situation has been observed for 
sugar also, which is also a staple commodity. 


The unreliability of the income and crop yields have been admitted in the report 
of the first round (N.S.S.), and a calculation of total family income shows a deficiency 


of 259 i i 4 i : à 
of 25% from family expenditure in the different zones, which cannot be explained by 
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the sampling error. Thus it would imply either the income or the expenditure figures 


or both are wrong, unless we assume that the expenditure of the rural population is 
either subsidized by the Government or in bolstered by credits from the urban popula- 
tion to make up the deficiency. 

It is interesting to consider the standard errors for expenditure which are availabe 
for the fourth round of the survey. 


N. S. 8S. FOURTH ROUND 


| 
| PER CAPITA CONSUMER EXPENDITURE IN RURAL AREAS ONLY FOR A PERIOD OF 30 DAYS 
| AND THE ESTIMATED STANDARD ERRORS. 

| 4 ? ; Di 3 

| (From Taxation Enquiry Commission Report) 


Number of Sample Units Per Standard Standard 
| State ; Capita error error 
| Villages Households expenditure (in Rs.) (per cent) 
| Assam 24 218 24.12 +2.39 9.92 
Í Bihar 120 1078 23.73 +2.08 8.74 
Bombay 104 1039 18.85 +0.41 2.18 
Madhya Pradesh 60 562 16.23 +0.80 4.94 
Madras 94 980 18.21 +0.02 0.11 
Orissa 32 341 14.86 +1.59 10.73 
Punjab 36 309 30.72 +0.69 2.25, 
U.P. 148 1407 23.04 +0.43 1.87 
West Bengal 72 533 27.09 +0.27 1.00 
Hyderabad 56 470 15.10 +0.38 2.50 
Madhya Bharat 20 149 19.79 +3.02 15.25 
Mysore 25 215 19.76 +0.47 2.40 
Pepsu 12 82 35.14 +7.26 20.67 
Rajasthan 60 502 22.52 +1.59 7.05 
Saurastra 20 136 19.95 +1.62 38.11 
Travancore-Cochin 30 262 18.48 +0.83 4.50 


The above table gives the per capita expenditure in the rural areas of Bombay 
to be much smaller than those of Bihar, which is against our common knowledge and 
also against the result of the N.S.S. first round survey. However, even admitting 
that the averago expenditures in different areas may depend upon the season in which 
the survey was conducted, we naturally would expect the variations (?.e., standard 
diviations) to be of the same order. The estimates of standard deviations of the expen- 
ditures in Bihar and Madras are 


2.08x 1078 = 68.7 and 0.02x 980 = 0.63 


respectively i.e., one is more than hundred times the other even though the sample 
size wag quite large, so that this can not be explained by sampling functions only. 

We have seen above that the results of the N.S.S. neither possess internal consis- 
teney nor do they square with the known facts of India’s economic life. It i difficult 
to guess the relativo importance of different causes of such errors. The most important 
presumably is the size of the schedule which runs to 14 pages but fundamentally these 
errors are inherent in this kind of surveys by interview method. The official crop 
estimates have been criticised as underestimates in the report of the N.S.S. rs round). 
While we hold that there is scope for improvement in the collection of agricultural 
Statistics, tho actual dogree of error in these may not be as large as the N.S.S. menous 
Would suggest. In fact Mr. A. R. Sinha, a past president of the statistics section of 
the Indian Science Congress, has shown that the official weld figures for cotton are 
in very good agreement with trade figures for mill consumption, taking account of 
*xport and important of raw cotton C.S.A. Bulletin, No. 6). 
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ing to find that the results of the successive rounds 


Tt would certainly be reassur lts of t ivo 
lity but unfortunately indications to this direction 


of the N.S.S. are improving in qua 
have only been meagre SO far. 


4. Sri J. K. PANDE (Lucknow) 


Ho said, he spoke as a critic of the National Sample Survey, but a critic not from 


outside but from inside, being in a sense a part of the National Sample Survey. He 


drew attention to the President’s announcement that 
to the technical statistical aspect of the NSS. No one, however, had suggested that 
there was any statistical defect or drawback or weakness in the technque of planning 
the inquiries under the NSS or of analysis of data collected. He ,and he thought tho 
NSS authorities also, would welcome any constructive suggestions for improvement 
in the statistical technique followed in NSS. No one claimed perfection and thero 
improvement, and that being so, there would be readiness to 


the symposium was restricted 


was always scope for 
appreciate and welcome constructive criticism. 
Referring to certain figures given by previous speakers in criticism of the NSS, 
Sri Pande emphasised the need of maintaining a scientific attitude in criticising 9r 
denouncing figures. Great care was necessary in securing full information regarding 
limitations and scope of the figures which were criticised. As an illustration, he referred 
to figures of consumption expenditure for Bombay and Bihar and to the emphatic 
statement of a previous speaker that he was not prepared to believe that those figures 
could be correct. Sri Pande thought that perhaps the previous speaker had over- 
looked the fact that those figures of consumption expenditure related only to rural 
areas of the two States and to only specific period of the year; if these important 
factors were kept in mind, he was not prepared to assert that tho figures in question 
wero necessarily wrong. While pre-existing notions and hypotheses were useful in their 
own way, it would be unscientific and dangerous to regard any conclusions which were 
thrown up by correct statistical enquiries but which were in conflict with those notions 
and hypotheses, ag incorrect and unbelieveable. No doubt greater care was needed 
to examine the pce tances and the technique of the inquiry which threw up such 
eine wets cain te ery rns of es 
BE cohesion y oat 5 need p: maple paene gata He cautioned 
E E Aate to the eer. A ne prepigpicel pechni aos in planning inquines 
eee 6c and should bo PaE DEN While such statistical techniques 
the primary data did not suffer from to ‘i a A a eo ery a He ee 
nection, it was necessary to draw upth Š A f a Gee gebuit na S 
A eegne fo (ual R e Aese ORT so Usah Ue investigator 
a ea na edegi of oo a HOR ozi to seek information which could noy 
had to be carefully assessed in ‘gil ikem, the work load on the investigator 
Naess order that its usefulness may not unfavourably react 
on the reliability of data collected by him. All these were i 4 hich 
edl E. CO E nae : ere important points whie: 
ere being continually given further attention in NSS; and 


if the symposium could brin i 
; g up any suggestions for im in this direction 
its purpose will be very well served. Ne ee 


5. Sez M. D. Boat (Bombay) 


There are just one or two observations which I would like to make Regarding 
the consumption per rural family obtained in 4th round of the National Sora Survey 
and supplied to the Taxation Enquiry Commission, it is likely that a part at least of 
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| the apparent discrepancies in the values obtained for the three States, Bihar, Madras 

and Bombay, may be attributed to a slightly different method of sampling adopted 
in that round of the Survey, namely, that of selecting tehsil as the first stage unit in 
the multi-stage sampling design. The direct sampling of villages from the strata 
would have been more efficient. 

Secondly, it may be worthwhile to compare the results of the National Sample 
Survey with those of the Rural Credit Survey conducted by the Reserve Bank of India. 
In respect of a few of the common items of expenditure appearing in these Surveys, 
agreement was almost prefect in respect of expenditure on (a) clothing, shoes, bedding, 
etc., (b) household furniture and other equipments, (c) ceremonies, (d) educational 
and medical expenses. 


— 


In the case of improvement of land, repair of houses, wells, 
etc., the results obtained by the Rural Credit Survey was more than 3 times the value 
obtained by the National Sample Survey. 


| 
| 
| 


The slight difference in the periods covered by the enquiries cannot normally 
lead to such a large difference in the averages. 


We do not have the full information 
necessary to examine whether there is likely to be any difference due to definitional 
differences. However, from available information, it would appear that definitional 
differences might not be a major factor. While the Rural Crecit Survey data are 
based on 1,30,000 families from 600 villages (for the General Schedules, all families 
in each of 600 villages were covered), the National Sample Survey data relate to a 
much smaller number of farnilies, but spread over a larger number of villages. This, 
it would appear, is an important contributing factor as regards the difference between 
the averages obtained in the two Surveys. Tho data relating to land improvements 


and other capital formation as also land utilization and production must be collected 
from a larger sample to be able to get more reliable estimates. 


6. Dr. Des Rav (Calcutta) 


The error of an estimate obtained from a sample survey (such as the NSS) is made 
up of sampling and non-sampling errors. Sampling errors are reduced by choosing 
an efficient design (involving stratification, pps sampling etc.) and the non-sampling 
errors are controlled by training the investigators in the methods of measurement, 
supervision of field work and reduction of the rate of non-response. The technique 
of interpenetrating sub-samples permits estimation of both types oferrors. With 
regard to the magnitude of non-sampling errors associated with the interview method 
of enquivy a special investigation on this point was carried out. Information on oam- 
sumption of cereals was collected by the interview method and the method of physical 
measurements. It was found that the interview method compares very favourably 
with the so-called objective method consisting of physical measurements. 


With regard to the use of supplementary information in the form of village popu- 
lations based on the 195! octet it has been found that sampling with probabilities 
proportionate to these sizes is very efficient as compared to sampling with equal pro- 
babilities. 

isati this will rais veral difficulties 

‘Regarding the suggestion of decentralisation, this will raise several difficu 
and costs will ont T take one example, if a singlo agency. oonducia both ine 
household enquiry and the land utilisation survey, these enquiries ort oa anly 
integrated; if two different agencies undertako these enquiries costs will bo higher 
and the advantage of integration is lost. ea pi 

The NSS is a scientific enquiry. Its findings are not a mattor of opinion. oso 
who feel that it has not met ent percent success, lose sight of the nature of .a 
Scientific enquiry in that it is a campaign and not a conquest. 

Besides the above speakers, Messrs. D. B. Lahiri, N. C. Ghosh, M. A. Telang and 
others took part in the discussion. ; 


6 
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“Geological Age Determination with the Aid 
of Radio-activity” 


SECTION OF PHYSICS 


1. R. S. Krisunan (Bangalore): Measurement of Geologic time in the 
Precambrian Era 


A brief review of the various methods applicable especially to the Precambrian 


is given under the following headings. 


(a) The lead methods 
(b) The alpha-helium method 
) The Rb-Sr method 


(e 
(d) The argon-potassium method. 


The assumptions underlying the various methods, their difficulties and sources 
of error are indicated. A brief account is given of the alpha-helium method. The 
helium ratios determined for a number of Precambrian specimens in the laboratories 
of the Physics Department, Indian Institute of Science, are presented. The general 
nature of the results is indicated. 


2. V. S. VENKATASUBRAMANIAN (Bangalore): Helium Ratios in Rocks 
& Minerals and the Helium Leakage Problem 


A very brief review of the considerable body of data obtained by various workers 
on helium ratios is given, along with some additional data obtained in our labora- 
tories. The various sources of helium leakage are discussed. A modification of the 
theory involving diffusion by the ‘ hole’ mechanism is given along with the necessary 
modification of the equations for age determination. The results are discussed in 


the light of the experimental data, and the effect of grain size on. diffusion is also 
discussed, 


8. V. S. Armar (Bangalore): Alpha-activities of Rocks and Minerals 


f The oeod: OF determination of the a -activities of rocks and minerals, in parti- 
cular, the scintillation counter method, are discussed. The apparatus and procedure, 


as empl i F : 
ae tie in our laboratories are discussed. The sources of error, and the necessary 
i > 
P. : a are also given. Values for a number of Precambrian specimens are 
presented, and the general nature of the results is Gieoteeod 


4. P. 8. Gorr, S. Jua, D. Lan, B. Perens, P. RADHAKRISHNA and Rama 
ae (Bombay) : On the Occurrence of Cosmic Ray Produced Be? and 
Be Nuclides and their Possible Application in Meteorology and Geo- 
logical Dating 


The production of the two nuclides of beryllium. 
is discussed. These nuclei are carried down from t 
earth’s surface as constituents of rain water. 

The shorter lived isotope, Bet (half life 53 days), 


Be? and Beto, by cosmic rays 
he stratosphere and reach the 


is suitable for the study of the 


re, of interest primarily to meteoro- 
logy. 3 I ; 
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The longer lived isotope, Beto (half life 2.7 106 years) 
minations of geological surface changes in the Tertiary, 
based on C14 and natural radioactivity are not applicab 


might permit age deter- 
where the present methods 


le. It is hoped to use the 
Belo isotope to measure the sedimentation rates on the floor of oceans. 


yy 5. P. RADHAKRISHNA and P. S. Gor, (Bombay): Chemical Problems 


Associated with the isolation of Beryllium Produced by Cosmic Radiation 


The carrier froe separation of the beryllium produced by cosmic radiation has 
two aspects : 


1) the isolation of the short lived Be? from rain water and snow 


2) the isolation of the long lived Beto isotope from ocean sediments. 


( 

| 

I 

i 

| 

| 

f 

[i 

| An ion exchange process followed by purification using thenoyl trifluoroacetone 
j (TTA) was employed in the first case. 
| 

} 

| 


In the second case, after attack by alkali fusion the beryllium was separated from 


the ocean sediments using TTA and finally purified by successive cycles using acetyl- 
acetone and cupferron. 


6. S. L. MALURKAR (Bombay): Radio-active Isotopes for study of Tropical 
Meteorology and Tropical Oceanography 


The ultimate origin of air streams or ocean currents in the equatorial regions is 
of great theoretical and practical value. Ordinarily the equator acts as a barrier for 
transport of fluids across it. Under certain conditions the transport is possible, e.g., 
in the monsoons, or for feeding into cyclonic storms and considerable doubts still exist 
about the role of various streams unlike those in higher latitudes which belong to only 
one hemisphere. ‘The climatic conditions in the Indian, Pacific and Atlantie Oceans 
near the equator are different. The high pressure area extends over S. Atlantic 
Ocean throughout. The belt of low pressure in the Pacific is narrower than in Gn 
Indian Ocean where the low pressure area moves over a wide latitudinal belt during 
the course of the year. Tho details and intensity of any phenomena would not be 
identical. It would be worth knowing whether the air is actually transported from 
the equator to the head of the Bay of Bengal and whether the S. E. Trades or the 
i air from the roaring forties have anything to do with the Indian Monsoon. 


By distributing isotopic material at predetermined places and by looking for 
f thom at expected regions later, if needed in successive seasons, valuable data mey 
be got. The regions of dispersal for Indian area would have to bo: Tone; 100 to 
120° E., Lat. 5° to 15° S., Long. 90° to 100°E., Lat. 30° to 40°S.; and equatorial region 
of Africa (East) to be detected after 7 to 20 days, in the China Begs to pe detected after 
3 to 7 days; near the equator at the time of crossing & monsoon pulse’ to be detected 
after 3 to 4 days. The corresponding positions in Winter can be put down by Symmes 
try. The choico of isotopic material would be determined from the. above periods 
and facilities available. In the sea also similar regions can be easily stated. The 
investigation would have to be three dimensional. 


As such investigations have already begun in India according to Peters, it is hoped 
that valuable data would be collected with suitable collaboration of Meteorologists and 
Oceanographors, 
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Il Modern Radiation and Particle Detectors 


l. B.V.Tsosar (Bombay) : Luminescence of Crystals excited by Electrons 


While extensive data on photo-luminescence of crystals are available, the subject 
clear particles and radiation is of comparatively 


of crystal luminescenco excited by nu 
tant due to the increasing use of scintillation 


recent origin and has become impor ; 
counters in nuclear physics work. A survey is given of the current ideas on the 
mechanism of excitation of luminescence in crystals by electrons and an attempt is 
made to reach a precise dofinition of ‘luminescence efficioncy’ for electron excitation. 
This is necessary as crystal luminescence is ultimately due to electrons, whatever tho 
primary ionizing radiation, alpha-, beta-, or gamma-rays. 

Some experiments on variation of mean pulse height duo to luminescence response 
of some scintillator materials to low energy electrons are described. 


9. ANIL CHANDRA CHATTERJEE and Santimay CHATTERJEE (Calcutta) : 
Study of the behaviour of different phosphors and photomultipliers for use 
as a scintillation y-ray spectrometer 


Recently a scintillation y-ray spectrometer has been sot up at this Instituto ror 
studying the behaviour of different phosphors of various sizes using different photo- 
multipliers such as 1P28, 5819, 6262, 5659 etc, A collimated source of Coto was usod 
as the standard. This main purpose of setting this spectrometer was to study the 
nature of the phosphors that are boing grown up by us at this Instituto. Aluminium 
Oxide is used as the roflector of light for the phosphor. 


The output positive pulses from one of the later jstages of the dyncdes were fed 


to a preamplifier having a band width of 5 Mc/s and a linearity of up to 5 volts output 
and a gain of 6. 


The main amplifier was a variable gain linear amplifier with a linearity of upto 
80 volts output. Its band width also was of the order of 5 Mc/s. The overload 
characteristics of the main amplifier has been studied thoroughly and found satis- 
factory. A Model 510 Pulse Height Analyzer of the Atomics which can handle pulses 
up to 100 volts, has been used for pulse height analysis, 


Using different phosphors of various sizes with different photomultipliers it is 


found that for spect rometric pur ses t RCA 819 t e d al T1) er ystal are 
i F poses he RCA £ 81s b 
; u and N ( 5 ) A 


3. G. 8. GoxHaLE and V. K. BALASUBRAHMANYAM (Bombay) : Cerenkov 
Counters as Particle Detectors 


The use of Cerenkov effect in determination of energy and charge of high energy 


particles in Cosmic Radiation and Nucloar Physics are discussed. Tho advantages 
of the Cerenkov counter over other detectors such as mronOEIOne Geneon ionisation 
chambers, scintillators otc., in the study of the charge spectrum of mene Cosmic 
Radiation are dealt with. Experiments on the : 4 

1) directional 

2) velocity, and 


3) charge dependence of the Cerenkov offect are described and preliminary 


results obtained with a Cerenkoy counter in this laboratory are reported. 
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j 4. SHREE RAMAN and S. K. BHATTACHARJEE (Bombay): Studies on the 


| Radiations of some Radioactive Isotopes by coincidence Scintillation 
Spectrometer 


A Coincidence Scintillation Spectrometer, using the “Fast-Slow Coincidence” 
method has been constructed at the Institute. It consists of two scintillation spectro- 
meters each equipped with amplifiers and single channel analysers for appropriate 
energy-selection in each channel. 


The fast photomultiplier pulses are also fed to two 
fast amplifiers (~8 MC band width) whoso outputs are fed to a coincidence circuit 


of resolving time 2x 10-7 sec. The two single channel as well as this coincident out- 
puts are fed to a slow triplo coincidence circuit. This method of fast-slow coincidences 
eliminates any timing error since all pulse-height selection follows the timing circuit. 
The various applications to which such an instrument is put in the field of Nuclear 
Spectroscopy are: 
a) Internal conversion measurements ; 
b) Positron-K-capture ratio ; 
c) Cascade sequence of y-rays ; 
d) -y coincidences ; tho efficiency of this instrument for bringing out weak 
partial -groups ; 
e) Delayed coincidences to measure life-times of excited states ; 
f) Angular correlation experiments. 
Some measurements mado on the radiations of Tm170, Huts+, Na22, Sb126 aro to 
be presented. 


5. B. Basu and B. D. Nag (Calcutta): Design of Scintillation pair- 
spectrometer and some preliminary studies with it 


nerse- e pcp S 


The Scintillation counter has proved to be a very fruitful device for investigating 
nuclear radiations. The linear behaviour of phosphors like Nal (T1) with gamma- 
ray energies has made possiblo the energy determination of high energy gamma-rays. 
However for a gamma-ray of particular energy, usually three peaks are obtained 
with a single crystal spectrometer, corresponding to photo-electric effect, Compton 
effect and pair production. If the nuclei under investigation emits more than gue 
gamma rays tho interpretation of the observed spectra becomes quite dimoni This 
has been obviated by using a three crystal spectrometer which will preferentially select 
only the pair production process and as such will give only one peak for each zamma 
ray. This system has the further advantage of oliminating background radiations 
which may be present and causes a good deal of trouble with a ee crystal T 
moter. The pair spectrometer is described. It uses a Dumont 6292 for the eens 
Spectrometer channel and RCA 5819’s for tho side channels. Tho system is quite 
Versatile and with a minimum number of changes can be usod to record Compton peaks, 
using anthracene or stilbane crystals. Some preliminary results with the apparatus 
will be described. 


/ 


6. S. Jaa and R. K. Gurra (Bombay) : Summing Technique for the 
Detection of y-rays 


In the y-ray spectrum taken with a single erystal spectrometer, it = not easy to i 
detect the existence of low intensity Y-rays when there are mee intensity y-rays a 
the neighbourhood, In favourable circumstances, the intensity of these y-rays, — 


they happen to be in cascade, can be reduced when studied in a well-typo crystal and 
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f the weak intensity line brought out. Secondly the cascade nature of 


© peak o 5 : } 
the p bo proved wi th a single crystal spectrometer with the summing technique, 


y-rays can 
7. P. K. PATWARDHAN (Bombay) : Multi-channel Pulse Analysers 


An attempt is made to review some of the importan types o Multi-channel 
Pulso Amplitude Analysers [ Kick-sorters ], making a critical examination on a com- 
parative basis. Ke ; : 

The subject matter on the Kick-sorters will be discussed under the following 
heads :— ; 

(1) Introductory :—Detecting devices employed in studying Nuclear Radia. 
tions such as, Jonisation Chambers, Proportional and Scintillation 
Counters. 

(2) Integral and Differential Bias curves. Their relative importance and 
how they are used for Nuclear Energy studies. 

(8) Single-Channel analysers, their short-comings and need for Multi-Channel 
Analysers. 

(4) Multi-Channel Analysers : 

(a) Basic considerations such as limit to the number of Channels. Pre- 
requisites of efficient Kick-sorters. Factors determining the offi- 
ciency of Kick-sorters. They are. 

Stability of Operation, 
Multiplicity of Channels, 
Universality of Operation, 
Linearity, 
Simplicity of Construction, and 
Reproducibility of Results. 
(b) Modern types of Kick-sorters 
(i) Cascaded Discriminators 
(ii) Beam Deflection, Electro-static type 
(iii) Supersonic Delay Lines {Memory Devices] 
(iv) Window Amplifier types 
(v) Height-time convertor method. 
(c) Their relative advantages and disadvantages, 


(5) The methods evolved out in our laboratory, their advantages and scope 
for improvement. 


(6) Uses of Kick-sorters in Neutron ` Physics, Fission reactions, @-ray 


Spectroscopy, Cosmic Radiation research, Radio-Chemistry, Motallurgy 
and Medicine. 


8. RANGALAL Buarracnaryya and SANTIMAY CHATTERJEE (Calcutta): 
Use of Fast Coincidence Circuits with Fast Discriminators 


Characteristics of fast coincidence circuits along with fast discriminator using 


secondary emission tubes have been reported. In experiments of angular correlation 
measurements or delayed coincidence measurements, 


where fast coincidence arrange 
ments are very essential, the use of fast discriminators has been discussed. A syste- 


matic study of various photomultiplier and Phosphor combinations along with fast 
eoincidence and fast discriminator circuits have been studied for best performance 


characteristics. Observations on the long time stability of these arrangements have 
been discussed, 
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| 9. N. K. Sama and Narenpra Naru (Delhi): 
í rate of p-ray disintegration from a p32 
technique 


Determination of Absolute 
-source using the 4m-counter 


A preliminary report is presented for absolute Measurements of 
tion rate by using a 47-type of counter and coincidence method. 
+ introduced in the elimination of the usual source of error of B 
/ present limitations of the method are discussed. 
| 
| 
| 
1 
[3 
i 
f 


B-ray disintegra- 
The simplification 
-ray counting and the 


A radiophosphorous P32-source 
prepared in the laboratory shows a source strength of 1.60.2 microcurie per gramme 
as measured by this method. The probable error involved in measuring the actual 


disintegration-rate of the source is shown to be better than L, 


10. P. N. Morazwsmem, M. K. Pat, M. K. BANERJEE and A. K. SAHA, 
(Calcutta): Short lens Beta-ray Spectrometer 


A short lens type beta-ray spectrometer has been set up following the calculations 
| of Banerjeo and Saha (Proc. Phys. Soc., B. 66, 937, 1953). The spectrometer can measure 
i up to 4 Mev. electrons. It has the following characteristics, viz., external radius of 
| tho lens coil—24.0 cm.; internal radius of the lens coil—11.0 cm.; breadth of the 
j lens—16 cm.; chamber diameter—17.8 cm.; chamber length—120 cm.; number of 
| turns of the coil—2593. 
| The performance of the spectrometer has been checked up using Cs137 source. 
y The existence of ring focussing was verified by direct photography. A continuous 
baffle system is being designed to improve the resolution of the spectrometer, as was 
shown mathematically by Banerjee and Saha. 


i 

| ll. N. VEERARAGHAVAN and P. S. Rasu (Bombay): Determination of 
of half-life of He® with a pulsed neutron source and a ten channel cathode 
i ray tube time analyser 


Formation of Hes by bombardment of Be? with D-Be neutrons has been observed. 
| The neutron source was pulsed by interrupting the extraction voltage of tho R.F. Ton 
| Source of a Cockroft-Walton type accelerator, with a motor arrangement. Beta rays 
| from He6 were detected by a scintillation counter and the photomultiplier pulses after 
| amplification were made to intensify the spot of a ten dynode Cathode ray tube type 
i K 1159, whose time base was started at the end of the neutron pulse. Using Behrens 
| formula for exponential fitting, the half-life of He® was found to be 0:83 .03 second. 


4 12. B. V. Tuosar and M. C. Josmı (Bombay): Oonveyer Belt Method 
f for studying Short-lived Activities 


A method is described in which the target material to be irradiated by slow neutrons 
is spread as a, uniform layer on the surface of a conveyer belt, passing over two misting 
drums, one of which is coupled to a variable speed motor. At one point the moving 
belt passes through a cavity in a paraffin block, containing Ra-Be neutron source, 
At a distance of half the length of the belt from this point of irradiation is the detector, 
which may be a Geiger Counter for beta-rays or & scintillation counter for gamma- 
radiation. There is heavy lead shielding between the neutron source and the detector 
So that the back-ground counting rate is not more than twenty per minute. It can 
be shown that for such an arrangement, a constant counting rate due to the induced 
activity is obtained for a given speed of the belt and that it increases with the speed, 
Passes through a point of inflexion and reaches saturation at higher speeds when the 
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half-life of the activity equals the period of revolution of ee 4 sa the present, 
“up, in which the two drums are 10 fect apart, it is possible to study conveniently 
sieis of half-life in the range 0.5 sec. to several minutes. The method, in effect, 
Bee oms a short-lived activity into an infinitely jeee ives ons, so that tho usual 
devices for studying the radiations of an isotope can be ee oye: ‘ 
Some results on 22 sec. Ag!!° and 2.3 min. Agt08 are described. 


13. R. Ramanna, G. S. Mant and P. K. IYENGAR (Bombay): Pulse 
Neutron Technique for the Determination of diffusion and Slowing down 
Constants of Moderators 


The method consists in determining the time distribution of thermal neutrons in 
the medium due to a pulsed source of fast neutrons. The theoretical expressions for 
thermal neutron distributions have been derived on both the age theory and the two 
group theory. 

A pulsed source of fast noutrons is obtained by pulsing the ion source of a Cockroft 
and Walters typo accelerator which produces fast neutrons by the Bo? (d, 7) reaction, 
A new type of timo analysor was used to obtain the time distribution of thermal nou- 
irons from a Lil scintillation detector. The principle of this mothod is to make the 
ion pulse at the accelerator target initiato the timo base of an oscilloscope and allow 
the thermal neutron pulses to intensify the oscilloscope spot. These spots are obsorved 
by a series of 20 photomultipliors onto which the oscilloscope traco is magnified and 
focussed by means of a simplo optical system. Tho pulses from the photomultipliers 
are amplified and fed to 20 scalans. 


Tho experiment was performed with ordinary water and beryllium oxide as modora- 
tors. Tho results with ordinary water are discussed on the basis of two group theory. 
The diffusion constants for beryllium oxide have been obtained. 


14. A. P. Patro, B. Basu and B. D. Nae (Calcutta): Studies with a new 
design neutron velocity spectrometer 


A neutron velocity spectrometer has been designed and constructed for operation 
in the region of 1-30 Kev. neutrons. The apparatus utilisos two scintillation counters. 
The first one uses an organic erystal which also functions as a neutron scatterer. Tho 
proton recoil pulse from the scatterer is detected. The second scintillation counter 
detects the scattered noutron and the inverso of the delay timo between the second 
detector pulso and tho first is a measure of the velocity of the scattered neutrons. The 
distance between tho two crystals is kept fixed and by counting at fixed delay times 
between tho pulses, neutrons of different onergies are detected. Four delay channels 
are used s obtain four points in the neutron velocity spectrum which ave shifted by 
weaving Ə Solay in any channel to any desired value, An oight millicurio RaD Bo 
oa P j un gone anyone used to check the circuitry and obtain the neutron velocity 
f palo py fon this source upto 30 Kev. Using this apparatus total cross-section 
or wee, measured for Sodium, Manganese, Bismuth and Vanadium. Tho valuos of 
ar for Sodium and Manganese in the region of 1-10 Kev. agreo with tl reviousl 
epee eee values in the standard literaturo The Sa z i n jho i ager 
Vanadium have recently been repor fia diya IA f y z CASE ae ete 
Vanadium shows a A nce facet ae See a y i A aa 


a i . 
The heights and widths of these resonanco levels have been measured. ‘The 


i show thet ine forteo co wor nee Pe Eh ereirometor ie disensse and Îi 
te Ş Ms type of spectr ter ; Z ' 
energies and obtain resolutions upto IN a S asem ometer upto 100 Kev. neutron 


15. G. B. G. TAYLOR (Bombay): BF, Neutron Counters 


Some of the problems which arise i ifyi 
hn arise in purifying boron trifluori i 3 
E 5 l Š a 5 utron 
counters are discussed, and some practical mic T given Ee Caan 


(16. E. Konpatan (Bombay): Slow Neutron Detection 


Methods of detecting slow neutrons using activation methods and the precautions 


ps j atl n intensities will be disc ; ; t- 
ing very low intensitios of neutrons will also bo see” Sores 
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THE PROSPECTS OF MANUFACTURING SYN 
LIQUID FUELS IN INDIA PAS 


Section of Chemistry 
Chairman: DR. S. HUSAIN Zammer (Hyderabad-Dn.) 


1, Dr. A. LAHIRI (Jealgora) opened the discussion. and dealt with the general 
aspects. 


2, Dr. J W. WHITAKER (Jealgora): Types of Coal available. 


Two main processes: are envisaged—(l) direct gasification with Tischer Tropsch 
synthesis, and (2) low temperature carbonisation with hydrogenation of the tar and 
perhaps gasification of (some of) the soft coke produced -again with Fischer 
Tropsch synthesis. In the paper a review is given of the main types of coal 
available for such processes in India, including lignites. Attention however is 
drawn chiefly to the bituminous coals available in Bengal: distinction is made 
between the high moisture coals of the Ranigunj field ‘(including such seams 
as Samla, Jambad-Bowla and the Kajora) on the one hand and, on the other, 
the relatively lower moisture coals of the central part of the Ranigunj field 
including Disergarh, Poniati and Sanctoria seams. _ : 

In Indian coals, fortunately sulphur is low in amount and presents few 
problems. On the other hand, the disposal of large quantities of the slack coal 
from such seams as Samla and Kajora may present serious difficulties unless local 
power stations or industries can consume such fuel, e.g. as pulyerised coal. 

The slack coal from Poniati, Disergarh, and Sanctoria seams will not present 
the same difficulties. ‘The moderately caking nature of these coals will also result 
in a greater yield of coke suitable for domestic fuel, whereas the high moisture 
coals are likely to give excessive quantities of coke breeze and small coke below 1”, 
difficult to market. 


The economics of utilisation of these two main types of coal is also considered. 
Frobably, the high moisture coals may be produced at xd of the price of the low 
moisture coals, and the high moisture coals of West Bengal will be nearer to the 
proposed site of the plant at Durgapur. On the other hand, if low temperature 
carbonisation of the coal is to be the main part of the project—with hydrogenation 
of the tar to synthetic fuels—the low moisture coals will give higher and better 
yields of products in every way. The problem is thus to balance the price of the 
raw coals against the value of the products likely to be obtained (a) when gasi- 
fication and Fischer Tropsch process are adopted and (b) when carbonisation and 
hydrogenation are adopted. 

3. DR. S. HUSAIN ZAHEER (Hyderabad-Deccan) : Review of Modern Methods 
of Synthesis Gas Production. 


Ever since the synthesis by Fischer and ‘Tropsch of hydrocarbons from Bae 
Monoxide and hydrogen, about three decades ago, the production of liquid fuels 
from coal has made considerable advances. The most important criterion for 
Production of liquid fuels at a low cost, competitive with natural petroleum pro- 
ducts is the cost of production of pure synthesis gas—a mixture of carbon monoxide 
and hydrogen—in required proportions. The production of synthesis gas therefore 
assumes great importance in the manufacture of synthetic liquid fuels end like- 
Wise in the manufacture of ammonia and synthetic methanol. : 

Several processes have been in use for many years for the production of ‘water 
gas? which is mostly a mixture of carbon monoxide and hydrogen. : Important 
developments have however taken place during the second world war in the pro- 


15 
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based on the types of raw materials and the type of 
plant to be employed and the quality of product to be Choke eC Each Process 
has its special features and the choice of any depends on the local Conditions, 
Some of the more important and competitive processes in commercial use A 
present are discussed. Processes based on coke and coal as raw materials are 
compared. The Winkler, Power Gas Corporation, Koppers-Totzek, Lurgi Pressure 
Gasification, Gaz Integrale and Pintch-Hillebrand processes now in large scale 
use are critically discussed. Other modern developments are also briefly con- 
sidered, The suitability of these processes to Indian raw materials and conditions 
is also discussed. 


duction of synthesis gas, 


4, SHRI A, B, GUPTA’ (Calcutta) (In Absentia) : The problem of mining and. handling 
of coals, 


l. Production of Synthetic liquid fuel has been engaging the attention of 
Scientists, Mining Engineers and the Government of India for the past few years, 
This matter came to head just after the last world war. Proposals were considered 
and preliminary action initiated for implementing the project. Its production from 
coal and lignite has lately been under active consideration. 

2. The report on the preliminary survey of available coal reserves carried 
out in 1949 by Shri A. B. Dutt of Geological Survey of India throws some light 
on the quality and possible coal reserves in Bengal and Bihar. ‘The details, how- 
ever, are not sufficient for launching a project for mining corporations for supply- 
ing coal to Synthetic Petroleum Plant. A workable Unit with approximately 
annual production of 3,00,000 tons of liquid fuel would require 2:5 million tons 
of high volatile high ash coal with reasonable moisture percentage. ‘This is avail- 
able in abundance in these areas. 

3. Before launching a mining project, it is essential to survey, prospect and 
undertake closed drilling to ascertain the thickness and nature of coal seams, 
thickness and nature of supetincumbent strata and determine probable coal 
reserves. 

4, As 8 tons coal will produce only one ton of liquid fuel, economic success 
of a plant will largely depend on cost of coal, a matter of utmost importance. 

5. The plant authorities should control transport of coal from the mines to 


ensure regular and steady arrivals at the plant site, by any of the following 
methods : i 


(i) Conveyors. 
(ii) Aerial Ropeway, 
(iii) Bottom-open-wagons or Hopper wagons. 


(iv) Hydraulic Transportation direct from the mines to the bunker in the 
Synthetic plant, 


6. It is difficult at this stage to forecast 
accuracy the capital requirements of such a pro 
and other necessary data. But some indications may be obtained from the infor- 
mation available out of the enquiries that have been made recentl This estimate, 
naturally therefore, cannot be accurate but will merely serve oe a guide. The 
capital Cost, inclusive of acquiring lands, buildings, Power-House and other civil 
works is estimated to be approximately Rupees 4 to 5 crores. ‘The approximate 


cost of production in an open cut mine with illi 
g an ann tput : 1 tone 
would be a little over Rs. 9/- per ton, ice, Sc f° ME 


with any reasonable degree of 
ject in the absence of Geological 


5. DR, A LAHIRI (Jealgora): A surve 


i y of alternati fi ai odut- 
tion of synthetic liquid fuels. f paesa, JOT. Ute. R 


This paper represents a survey of the alternatiye processes for the production 
of Synthetic fuels e.g. motor spirit, aviation spirit, diesel oil, fuel oil, alcohols, 
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etc, The recent development on Fischer-Tropsch Synthesis and the coal and t S 
hydrogenation has been dealt with. The importance of Diesel Oil in the domain of 
national transport system has been emphasised and its production by the ees 


‘tropsch synthesis and by the hydrogenation of coal and 
carbonisation tar has been discussed. 


low temperature 


6. Dr-Inc. E. WEINGAERTNER (Bangalore): Latest Technical Development 
and Experiences on the Fischer-Tropsch Synthesis and Progress in Catalyst 
Performances. 


SOE = 


Three principal methods to carry out Fischer-Tropsch Synthesis in a large 
scale are now In use (a) Improved fixed bed synthesis, (b) Fluidised bed synthesis 
and (c) Liquid phase slurry catalyst synthesis. 
Improvements in fixed bed catalyst synthesis have been towards intensified 
utilization of catalysts which resulted in increasing space time yield by increasing 
the catalyst height in comparison to area with simultaneous increase of linear 
gas velocity and use of gas recycle thereby decreasing the gas concentration and 
achieving better heat transfer from the catalyst to the heat exchanger. 
Application of the fluidised solids technique for synthesis has shown advan- 
tages by the use of cheap iron catalysts and by high efficiencies of catalyst units 
for production of preferably light hydrocarbons with high olefine and isomer 
contents. Its ultimate technical large scale application with regard to the preven- 
tion of corrosion and erosion is still to be proved and is just now undergoing 
trial. 
5 Running of slurry phase synthesis has proved to be very successful with regard 
to heat transfer and selective production of desired products as well as to the 
possibility of using low carbon monoxide contents of the synthesis gas. Construc- k 
tion and design of reactors as well as management of the plant and exchange of 
spent catalysts has proved to be rather simple and successful. However, large 
scale experiences have not yet become available, and the present experiences are 
based on pilot plant scale investigations. 

The common trend in the latest development of Fischer Tropsch Synthesis is 
signified by the overall introduction of iron catalysts and complete abandoning of 
cobalt catalyst, used earlier. Iron catalysts show higher flexibility with regard 
to the composition of products. These have higher olefine and higher isomer 
contents and appreciable contents of oxygen containing compounds. There is a 
wider range of flexibility with regard to average molecular weight of the product. 
Iron catalysts require higher temperatures of 240° to 300°C or more as compared 
with cobalt catalysts. ‘They need synthesis gas which is richer in carbon monoxide f 
Content so that in general normal water gas can be directly applied, without 
further conversion to higher hydrogen contents. Even blast furnace gases can be 


used. However, iron catalysts are more sensible to carbon deposition due to supet 
heating. : 


SPUR Ly aetna at eat 


oA RPE ETE 


ap RE 


The technical reactor units used now in synthesis plants produce upto 100 


t 
tons of liquid products per day, each unit having its own product recovery plaut. | 
As Synthesis gas production is the highest cost consuming part within the syn- i 
thesis process the catalyst itself must achieve highest possible specific yield per | 
unit of gas. Therefore, modern synthesis plants use different combinations of 
oe Systems and recycle systems including methan | 

ade removal in between. l 
Also gas refinin i lier consisted in two or three i : 
Processes, has now oe and simplified, for instance, by the introduction 
ot the rectisot process, which removes inorganic as well as organic sulphur and 
other impurities as aromati and olefinic compounds simultaneously. Improve- 
tents in Catalyst performance have been made in avoiding high methane forma- 


e conversion and carbon- 


different steps and 
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tion by adjusting the usage ratio of Une CIEE ee ete cee pe Of vice. 
versa, and the use of cheap catalysts. Improvem ae ahh ee 1€ products 
have been achieved by the introduction of a ae eee, lon process for 
petrol production, thus increasing octane pun bere Lon a Foro 76. High 
olefine contents make the products specially suitable as aM materials for the 
production of organic chemicals, as lubricants, fatty alcohols ac If desired, hard- 
waxes can be produced with melting points higher than 100°C. 

Tt has been found that iron catalysts are able to activate the shift reaction 
simultaneously with the synthesis reaction. Due to this activity, synthesis can 
also be catried out, starting from carbon-monoxide rich gases mixed with water 
vapours. , Aree 
` Recent investigations in the fundamental reactions have indicated the overall 
importance of the hydrogenation activity of the catalysts in the formation, distri. 
bution and nature of the products in so far as the hydrogen used for hydrogena. 
tion has a primary influence of the contents of the primary olefines and paraffins, 
The absolute value of the hydrogenation hydrogen fixes the average molecular 
weight of the products as well as their average olefine contents. It also rules the 
absolute height of the methane formation. Catalysts with high hydrogen activa- 
tion produce preferably low molecular hydrocarbon with low olefin-conteuts and 
simultaneously relative high methane formation. At still higher methane forma- 
tion, however, preferably light olefines are being formed. Catalysts with low 
hydrogenation hydrogen activity produce preferably high molecular hydrocarbons 
with higher average olefine contents, but negligible olefine contents on the extreme 
molecular side. Catalyst performance can be directed in such a way that methane 
as the only paraffin is formed, and olefines and oxygenated compounds only, make 
them up the bulk of the products. 

Distributions of hydrocarbons, produced in synthesis, by iron catalysts have 
been measured, and a common statistical law of distribution has been found. With 
the help of these findings, it-is now possible to predict the complete composition 
of all the products according to C-balance from simple gas-analytical data. 


7. DR, S. M. DAS GUPTA (Delhi) (In Absentia) d Some economic aspects of CO-M, 
converter for the production of synthetic liquid fuel by Fischer-Tropsch 
. reaction.: 


In this short note, some economic aspects of the various types of converters 
for the production of synthetic liquid fuel by Fischer-Tropsch reaction are reviewed. 
This is of particular interest in India in view of the proposed synthetic liguid 
fuel plant. Apart from the techniques for the production of CO, H,, catalyst, and 
other chemicals in large quantities, due consideration should be zien to the type 


of converter which can be most advantageously used in India for satisfactory Pt 


duction of synthetic liquid fuel with a greater profit. . 

Successful operation of the Fischer-Tropsch reaction to produce hydrocarbons 
from carbon monoxide and hydrogen depends on the extremely close control © 
temperature. The poor conditions for the removal of heat through the walls of 
the vessel in the usual fixed bed reactor, led to the dictum of Franz Fischer that 
no point in a reaction of this type should the catalyst be more than 5-7 mm. from 
a cooling surface. In German practice, two different types of fixed bed reactors 
had been evolved under the 5-7 mm. restriction, one for normal pressure operation 
(1 atmosphere) and the other for medium pressure -process (7-10 atmos.)- 
complexity of the equipment required fot the -German process is such that the 
investment is of the order ‘of $7,500—8,000 per “barrel (42 gals.) of jnydrocatbor 
Produced per day. In American practice, a fluidized catalyst js used and 


design requires legs than one per cent of the heat exchange surface required by 
the German desigi. In the latest American process, an internally cooled “unit $ 
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used and close control of reaction temperature in the converter 
hydrocarbon vapourising irom the catalyst surface. In this process, the invest: 
ment is of the order of $3,000-3,500 per barrel (42 gals.) of hice per ae 
Jt has been estimated that an internally cooled unit should cost about the Er 
as the fluid catalyst unit per barrel of hydrocarbon product per day : 


is achieved by a 


NITROGENOUS FERTILIZERS—THEIR PRODUCTION 
AND APPLICATION e 


Chairman: DR. S. HUSAIN ZAHEER (Hyderabad-Dn.) 


L DR. S. HUSAIN ZAHEER (Hyderabad-Dn.) made introductory remarks and 
deali with the general aspects. : 


2 DR. M. G. KRISHNA and Dr. Y. VENKATESHAM (Hyderabad-Dn.) : 
Production and Handling of Ammonium Nitrate. j 


A preliminary description of the reactions and various steps involved in the 
manufacture of ammonium nitrate starting with ammonia is given. 


Different commercial processes used in Europe and America, for the manu- 
facture of ammonium nitrate, e.g., Graining, Crystallizing, Prilling and Stengel 
processes are described and their relative merits and demerits with respect to 
economy, ease and safety in operation, types of finished products obtained, 
material of construction etc., are discussed. 


Economic aspects of manufacture of ammonium-nitrate are considered and 
predesign cost estimates for production of ammonium nitrate are indicated. 


The need for diluting and coating ammonium nitrate to render it safe and 
easy to handle is discussed and various materials used as diluting and coating 
agents are listed. The ‘suitability of using silt as a diluting agent and silt and 
bone powder as coating agents is mentioned. Proper conditions for storage and 
approved methods for the same are described. 


Safety precautions to be taken in handling and storage of ammonium nitrate 
to minimize explosion hazards are dealt with in the light of the past experiences 
of ammonium nitrate explosions that took place in Europe and America. 


3. DR. Y. VENKATESHAM (Hyderabad-Dn.) : Production and Handling of Urea. 


Basic Chemistry and the various steps involved in the commercial production 
of urea, starting from ammonia and carbon dioxide are given and the significance 
of ‘once through’ and ‘recycle’ processes 1s explained. 

Once-through process and. various recycle processes of commercial importance 
for manufacturing urea, in use in Europe and America,. e.g. Dupont, Montacatint, 
ae Beery «Chemica, processes, are described. Cn ae ei ee | 

ses is made with respect to the methods used to i 
unreacted ammonia, the operating conditions, the economy and ease of operation 
ctc. Process requirements for the production of urea by complete recycle Chemico 
Process are given. i 


e E Ta a 


> 


Choice between the ‘once through’ and ‘recycle’ processes and the criteria 
peer’ the same are discussed. Choice of suitable sites 10 India for.the manu- 
act $ S 2 ; y R 

ure of urea is also discussed. 


z The general economic aspects of manufacture of urea by - fonce-through’ and 
Tecycle’ processes are considered and predesign cost estimates for production of 


urea € A 6 ci 
by once-through’ process are indicated. : 


a isn 
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The need to coat urea with coating ageuts to minimize its moisture absorp- 


tion and to render it easy to handle aud store is explained. 


4 Dr. K. SESHADRI and Dr, J. GUPTA (Poona) (In Absentia) : Mixed Nitrogen- 
i "a (N-K) Fertilizer from Sea-bitter, and Ammonium Phosphate (N-P) 


from Tri-sodium Phosphate. 


In the National Chemical Laboratory, Poona, investigation has been carried out 
in the last three years on fixation of ammonia with three indigenous ca materials 
. . -t 2 fe) 
other than gypsum and sulphuric acid. They are (1) sea-bittern of 30 and 35°Be. 
from marine salt works (2) epsom salt, a byproduct ee un salt industry, and 
(3) trisodium phosphate, a byproduct of Indian Rare Earth Factory at Alwaye. 

The process, first developed for fixation of ammonia with sea-bittern, consists 
in precipitating the magnesium salts of the bittern as basic magnesu carbonate 
by simultaneous treatment with ammonia and carbon dioxide BEELER This results 
in the formation of an equivalent amount of ammonium salts in solution which 
on evaporation yields nitrogenous fertilisers. The product obtained has nitrogen 
content of 22% and potash 4%. Light basic magnesium carbonate and light mag- 
nesia are obtained as byproducts. One gallon of 34:5°Be sea-bittern yields 7 Ibs. 
of a mixed fertilizer containing nearly equal amounts of ammonium sulphate and 
chloride. This provides a useful method for the manufacture of an ammonium 
sulphate-chloride-potash mixed fertiliser from a readily available material without 
the use of sulphuric acid. 

The process developed for sea-bittern was then applied to a saturated solution 
of epsom salt with added 8% w/v potassium chloride. 90-93% of the magnesium 
is precipitated out as carbonate and the mother liquor or evaporation yields a 
nitrogen-potash fertiliser. (N 17%, K,O 5%, MgO 08%). 

The third raw material used for fixation of ammonia is trisodium phosphate. 
Unlike sulphate of ammonia, here the fixing radical for ammonia is the phosphate, 
which is itself an important plant nutrient. Our process, different from conven- 
tional ones, prepares the product directly from an easily available Indian 
phosphatic material. 

A saturated solution of tri-sodium phosphate is reacted with solid ammonium 
bicarbonate in a stoichiometric quantity to form a stable reciprocal salt pair system 
Na,PO,+3NH,HCO,= (NH,),;PO,+3NaHCO,. By saturating this solution with ammo- 
nia gas, the tri-ammonium phosphate is precipitated out as the white crystalline 
compound (NH,),PO,3H,0. It is separated by filtration and the mother liquor 
is worked out to recover ammonia and byproduct sodium carbonate. The tri- 
ammonium Phosphate being an unstable aikaline compound, it is thermally decom- 
posed at 60° to give a stable product. Alternatively, the labile ammonia of tri- 
ammonium phosphate was fixed as sulphate or nitrate by acid or acid salt 
(KHSO,) treatment. By such treatment, a number of water-soluble binary and 
ternary mixtures, varying in the ratio of nitrogen to phosphate and reacting 
from basic to acidic, are obtained. 


The following are the typical grades o 7 
prepared: 12-36-0, 13-46-0, 14-35-0 
20-30-0, 20-20-0, 10-20-20. p 36-0, 13 , 


5. Dr. PAUL TAG (Poona) (In Absentia): Facts about Nitrogencous Fertilisers. 

Every year millions of tons of Mineral Fertilizers are to be manufactured and 
distributed throughout the world for which huge industries are developed. From 
the mineral Fertilizers we expect an exact percentage of Nitrogen, Phosphate Of 
Potash and a special structure along with good physical conditions. 

In India it is of utmost importance to have good storage qualities as most 
of the Salts are more or less hygroscopic and by various methods they must be 
protected against the moisture. 
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Granules (diameter 1 to 4 millimetre) have been proved superior to dust. 
To prevent caking of Fertilizers blast furnace slag and Siliceous Earth have 
been proved useful. 


“Water Capacity” is the quantity of water the Minera] Fertilizer can absorb 
without being useless. With Calcium Nitrate it js 23% and by ASN it is 9%. But 
the effect of this can be arrived at by Calcium Nitrate in about 4 days and by 
ASN in about 23 days under the same conditions, 


The development of very slow flowing Nitrogen Fertilizers is still in progress. 
In Europe Nitrogenation has not been so popular so far. ‘The Chemical 
| Compounds of N P K Fertilizers are becoming more and more popular in the 
USA as well as Europe for economical reasons, 

Fertilizers with Trade Elements are also of some importance, 


x 
> 6. DR, B. CHATTERJEE (Sibpur) (In Absentia) ; Ammonium Chloride as a 
| Fertilizer, 


1] 

l The nitrogenous fertilizer commonly used in India is ammonium sulphate. 

| The amount of this fertilizer at present manufactured in India is however too 
inadequate to meet her total requirement. Further, there is the question of avail- 
ability of sulphur in adequate amounts, Question has therefore been raised as 
to whether ammonium chloride containing 26 per cent nitrogen could be used 
as a substitute because requisite supply of chlorine may come from electrolytic 

| alkali plants where the disposal of chlorine is a problem. 


aS The results of elaborate experiments carried out in the U.S.A, and other 
by countries on the use of ammonium chloride as a fertilizer indicate that apart from 
the fact that the chlorine content of this fertilizer may prove detrimental to certain 
crops, particularly tobacco, and certain other starch-forming crops, ammonium 
chloride compares favourably with ammonium sulphate. 


conditions, It is therefore desirable to Carry out systematic experiments to obtain 
detailed information regarding the effect of continued application of this fertilizer 
on (i) crop yield, (ii) soil reaction, (iii) calcium depletion in soil, (iv) accumula- 
tion of chloride and the resulting toxic effects on crops, and (v) variations in the 
Physical Properties of soils, without discarding the use of ammonium chloride as 
a fertilizer because of the apprehended chlorine toxicity and calcium depletion in 
Soils 


7. SHRI K. Z, PATIL, (Bangalore) (In Absentia) : Manufacture of Urea, 


Urea being the richest source of available nitrogen, is used in fertilizers, Tt is 
also used in plastics and other industries. These applications led to the steady 
expansion of the manufacture of urea. At present about 2,000 tous of the com- 
pound are produced in the world every day. Urea is manufactured by the inter- 
action of carbon dioxide and ammonia under high pressure and high temperature. 


The development since 1925 in the technique of industrial process for 
the manufacture of urea, has been reviewed in the present paper. Six different 
Processes haye been employed in different countries. The important aspects of 
the processes like Montecetini, Pechiney, Inventa and New chemico are discussed. 
Problems of recovery of unreacted gases and corrosion are also discussed. 


Finally, the high pressure. manufacture of urea is considered from India’s point 
of view. The necessity, possibility and planning of urea production jn India are 
Analysed and discussed, 
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8. DR. G. V. CHALAM (Bhubaneswar) : 
Orissa. 3 


Application of nitrogenous fertilizers in 


During the last quarter century a number of trials on the Genes of Nitrogen, 
time of application, and method of application have been ure an over the 
country. The trials were conducted upto an upper eee of ee ieee per 
acre. In almost all the Agricultural Research Stations, mney lave oriak an upper 
limit of 20 to 40 Ibs N. beyond which the response is not commercial. ee 

ducted in Orissa with a number of combinations 


In a series of experiments con i 
over a number of years 30 Ibs N. was found to be the optimum. Even with this 
upper limit the response is limited to near about 10 Ib of grain for every lb of 
N. under optimum conditions. Thus on the whole there is an increase of 300 lbs 


One significant fact is that the Straw/Grain ratio increased. This 


grain per acre. a , yee 
has not brought much response from the ordinary rice cultivators in the applica- 


tion of Nitrogenous fertilizers to Rice. This sets a serious limitation to the 
utilization of Nitrogenous fertilizers. ' / : 

In the recent work in Japan studying the response to heavy manuring it was 
found that the Indica types showed poor response to heavy manuring compared 
to the Japonica types. Added to the inherent incompatibility, the breeding of 

- the improved types was done strictly under unmanured conditions taking the 
resources and the temperament of the ordinary cultivator into account. These 
improved types of indica proved very useful till recent times when the fertilizer 
industry had not developed. As studied by Bava & others, the varieties which are 
not responsive to heavy manuring : 

1, Had a low ratio of Nitrogen content to the dry matter in plant during 

tillering. - . 

2. In the parts above the ground they had a wide area of Nitrogen content 

per individual. ; 

3. They had a short- period during which the leaves maintained their assi- 

milative power after earing and were liable to lodge. 
4, Absorbed more Nitrogen at the early stages of growth but absorbed less 
Nitrogen at the Jater stages as compared with the Japanese variety + 
5. Showed a higher increase in the percentage content of soluble Nitrogen 
with a high ratio of soluble Nitrogen to protein Nitrogen. 

On the basis of the above findings Baba explains that indica varieties when 
grown under heavily manured conditions, the balance between the absortive acti- 
vity, and the nitrogen assimilation is very much disturbed with an increase in 
the soluble nitrogen. Consequently there is an increase in leaf area and dry 
matter of the top at the early stages of growth. ‘his unbalanced relation between 


the two forms of nitrogen checks further absorption leading to malnutrition’ of - 


the plant at later stages of growth. Consequently the yield of grain is low in 
contrast to that of straw. 

With the new outlook of the fertilizer industry the selection and breeding of 
indica types will be new lines resorting more towards panicle-number types with 
short stalks responsive to heavy manuring, than to the panicle-weight-types suit- 
able to light manuring. The hybridization and breeding of Japonica x Indica 
hybrids under the auspices of F.A.O. in the Central Rice Research Institute 18 4 
land mark in furtherance of the utilization’ of Nitrogenous fertilizers for the 
Rice crop. 


9, DR. S. D. NAJHAWAN (Ludhiana): Application of Nitrogenous Fertiliser in 
the Punjab. 


` Nitrogen, phosphorus and potash are the three major essential nutrients 
which are required by the plant in large amounts. Out of these the soils of the 
Punjab respond to nitrogen the most and the application of nitrogenous fertilizers 
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considerably increases the yield of all crops. In field experiments it has been seen 
b that an application of 50 lb of N as ammonium sulphate increased the yield of 

maize by 73 maunds, rice 8-2 maunds and cotton 35 maunds. An application of 
Í 25-40 lbs of N resulted in an increase of 4-7 maunds in the yield of wheat grains. 
Í 100 Ibs nitrogen when applied as ammonium sulphate to sugarcane enhanced the 
i yield of gur by 26 maunds and that of chillies by 8 maunds, 
f In a comparison of the relative efficiency of the different nitrogenous ferti- 
P lizers such as Ammonium Sulphate, Urea, Ammonium Nitrate and Ammonium 
j Sulphate-Nitrate, Ammonium Sulphate proved slightly better than the rest and 
urea produced one to two maunds of wheat less than ammonium sulphate. 
| Ammonia liquor also in field experiments gave a significant increase of 5-6 
4 maunds per acre over the control, though it was inferior to ammonium sulphate. 
i In the pot experiments however it &ave as good yields as the other nitrogenous 
Dr fertilizers. 
| The inorganic nitrogenous fertilizers were also found to be superior to the 
{ organic manures and they have shown some residual beneficial effect, particularly 
j the ammonium sulphate. The continued application of ammonium sulphate for 10 
i years has not shown any deleterious effect on soils or yields of the wheat crops. 
í The plots receiving continuous application of 40 lbs N in ammonium sulphate 
i have out-yielded the others receiving farm yard manure. 


| The experiments so far conducted on the method and time of application of 
nitrogenous fertilizers have shown beyond doubt, that the different fertilizers have 
| got different time of application. Ammonium Sulphate when applied before sowing 
“a and ammonium nitrate after sowing of a crop gave the best results. However, 
this field remains mostly unexplored particularly in the case of Urea, Ammonia 
liquor-like new fertilizers, 
| The amount of ammonium sulphate required annually in the Punjab State 
i when it is proposed to apply 26 lbs of Nitrogen to an acre field will be 8,30,000 
tons. It means that two factories with the same capacity as the Sindri Factory 
are required for the Punjab State alone, However, the production of ammonium 
Sulphate in such a huge quantity is not possible. Therefore, some other nitro- 
genous fertilizer will have to be manufactured. Urea seems to be a very suitable 
fertilizer as it can be manufactured along with cement. Lime stone is present 
i in adequate quantity in the Punjab and therefore can be used for the manu- 
facture of both cement and urea. 


EA 


10. SHRI S. K. MUKERJI (Calcutta) (In Absentia) : Fertilisers in increasing pro- 
duction of Aman paddy in West Bengal, 


Increase in production of Aman-pady was tested by statistically designed 
X experiments in the State Farms of West Bengal for a number of seasons. The 
. responses due to Nitrogenous and Phosphatic fertilisers in increasing the yield 
of Aman-paddy was not similar in all the places. In Ganga Low-Lands, optimum 
dose of Nitrogen lay between 20-40 lbs. per acre, which could increase the yield 
on an average by 4 mds/acre. Phosphate did not produce any significant increase. 
In Lateritic Colluvials, large increases, resulted, by the application of Nitrogen 
and still larger when Nitrogen and Phosphate were in combination. In Terraced 
Red Soils over Felsapthic subsoil, increases in yield, due to nitrogenous fertilizer 
was as high as 11 mds /acre, which could be increased further by the addition of 
Phosphate, Over Laterite soils, increase in yield of 8 mds/acre of paddy grain 
could be obtained with nitrogenous fertilisers. Superphosphate could increase the 
yield further by 23 mds/acre. In Damodar-Flat-Land series, nitrogenous ferti- 
lisers could increase the yield of paddy by 6 mds. /acre and adding Superphosphate 
mereased this yield by another 3 mds/acre. In Ganga Riverine Series Nitrogen 
increased the yield by 2:36 mds/acre, phosphate could not increase in low doses. 


16 
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In Tista Riverine Series, the increase of 3:68 mds. of Aman-paddy could 
2 obtained with 45 lbs. of Nitrogen/acre. Phosphate did not increase yield, 


i. DR, S$. VEDARAMAN (Sindri): Manufacture of Ammonium Sulphate at 
Sindri, 


In this paper an outline of the manufacturing process at Sindri together with 
some of the major technical problems which we faced and the way we tackleq 
them have been given. i $ 

We use about 500 tous of coke per day in our semi-water gas plant which is 
being made by employing the “stamping process” in narrow ovens. This process, 
introduced for the first time in "ndia enables weakly or semi-caking coals to be 
used so that we can conserve our reserves of good coking coal, : 

The coke produced must be reactive and also have high ash fusion charac- 
teristics so that gas make is good and clinkering does not happen in the gas 
generators. The proper bled of coal to be used for making the coke has been 
arrived at after elaborate investigations and further investigations are in progress, 

Efficient removal of hydrogen sulphide from the gas has been achieved by 
suitable modifications in the oxide box packing and arranging for reversal of 
gas flows. 

The carbon-monoxide conversion catalyst which was being purchaséd from 
abroad is now produced at site in a catalyst plant designed and erected by the 

-technological staff at Sindri. 

Severe corrosion has been observed in the mild steel water scrubbing towers, 
water pumps and pipe lines, probably due to the presence of hydrogen sulphide 
in the gas. 

Additional condensers have been provided in the refrigeration section since 
these were found to limit the capacity of the system. 

All the equipments handling strong ammonium sulphate liquor are constructed 
` of stainless steel. Evaporated bodies and the connecting U-bends are of titanium- 
stabilized 18-8 stainless steel, while the circulating pumps and heater tubes are 
of Molybdenum based steel. Severe cracking and pilting have occurred in the 
evaporator bodies and tanks handling hot concentrated sulphate liquor while the 
Molybdenum based parts are free from corrosion. Elaborate investigations have 
been carried out to find out suitable corrosion inhibitors. 

The deposition of insoluble double salts of calcium 
in the evaporators and heater tubes 
evaporator liquor to the reaction vess 
filtered in the chalk filters, 


and ammonium sulphate 
is arrested by arranging a purge of the 
els, the double salt getting automatically 


12. DR. N. N. GODBOLE (Jaipur) : 


„Cost of current alone per ton of heavy water at Nangal is Rs. ten lakhs, 
taking the cost of current at 2:6 pies per unit, The dilution of ammonium nitrate 
is a question not yet solved. Punjab clays are not yet found to be suitable. ‘The 
manufacture of ammonium nitrate and its use is yet very uncertain, for soils in 
the western parts of India. The use and mixture of limestone with ammoniun 
nitrate is not recommended for the areas of Punjab, Rajasthan, etc 


13. DR. D. PATNAIK (Cuttack) : 


The study of the decomposition of the nitrates including NH,NO, shows clearly 
that the process of decomposition is a chain machine. Tier certian condition 
the decomposition of NH,NO, in the solution can be slowed down by terminating 
the chain with suitable materials. The explosions which occur are not thermal in 
character unless the exothermicity leads to multiplying the chain centres what- 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


NS YS = 
Digitized by Arya Samaj Foundation Chennai and eGangotri 
| Discussion: C hemastry 17 


f ever they be leading to explosion. The ex 


] - periments are under progress and in 
Ae due course the results will be published, 


14. SHrr M. N. SADAPHAL (New Delhi) also Participated in the discussion, 


POSSIBILITIES OF DEVELOPMENT OF FINE CHEMICAL 
DIA 


‘> INDUSTRY IN IN 
d Chairman; Dr. S. HUSAIN ZAHEER (Hyderabad-Dn.), 
2 
S. 1. Dr. S. HUSAIN ZAHEER (Hyderabad-Dn.) : Introductory Remarks, 
r The importance of the subject and the urgency of the problem vis-a-vis the 


national economy are stressed at the beginning. Although an exact definition of 
a fine chemical is difficult and is wanting, it is generally agreed that chemicals 
produced in small quantities, of great purity and of high price, are considered as 
fine chemicals. But a fine chemical, when produced in bulk quantities, may be 
transferred to the heavy chemical category. 


The Government of India appointed a Panel of Experts to report on Fine 

Chemicals, etc., in 1945. This Panel submitted its Report in 1947. Since then, 

some of the suggestions contained in that Report e.g., the production of DDT, 
Penicillin, dyes, pharmaceuticals, etc., have been implemented. The Planning 

p Commission has also been fixing overall targets for production of fine chemicals. 
4 However, progress in this field has not been very satisfactory due, among other 
reasons, to the fact that a planned production of the heavy chemicals required for 


this industry has not been achieved, in spite of the availability of most of the raw. 
| materials required. 


The types of raw materials needed for the fine chemical industry, their avail- 
ability and relative importance are next dealt with. Two of them, namely, coal 
tar and petroleum products have been taken as examples and discussed in detail 
with figures of production, possible lines of their utilisation etc. The need for 
stopping the wastage of the gases obtained in the refineries, and the importance of 
their proper utilisation are emphasised. 


EALAN 


The Chemical engineering aspects of fine chemical manufacture, including 
materials of construction, design of plant, its fabrication, are also touched upon. 
The necessity of obtaining accurate market data for assessing correctly the develop- 
ment of the industry and its future planning has been indicated. 


Jy 

\ 

X 2. DR. B. MUKERJI (Lucknow) (In Absentia) : Possibilities for the Development 
f . Of Fine Chemical Industries (Pharmaceuticals and Drugs) in India. 


Generally speaking, industrial development means application of new know- 
ledge either to produce new products whose demands can be foreseen, created or 


already exist or to improve the existing articles in terms of purity, variety or 
reduction in prices. 


The industries on pharmaceuticals and drugs involve the manufacture of various 


Medicinal Preparations which are used by the medical profession in a ready-made 
form, ; 


.___ India has made some progress in the development of pharmaceutical and drug 
Industry but has not reached upto the mark since, “research”, one of the essential 
aspects of industry, has not been properly looked after. Industrial progress depends 
On the proper co-ordination of the work of a number of units, viz., research, 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


3 y Dir 
{18 Proc. 43rd Ind. Sc. Cong.: Part IV 
and construction, quantity production and sales ang 
weakness of anyone weakens the entire structure. 
he development of pharmaceutical industries have been 


development, plant design 
consumer service and the 
Several possibilities for t 


discussed. These are: ae FAL 
Manufacture of adrenaline and extractum pituitary liquidum from the glands, 


suprareual and pituitary obtained from slaughter houses. 

Manufacture of insulin from pancreas and hormones from thyroid, ovaries and 
testis. As the country is short of raw materials, frozen stuff may be imported from 
abroad. ; f : 

Preparation of lecithin and cholesterol from brain materials and improvements 
of slaughter houses for the proper preservation of animal organs have been 
suggested. 

Possibilities for the manufacture of several vegetable group of drugs like, 
emetine from Ipecac, glycosides from Digitalis, etc. have been pointed out and 
particular stress has been given on the production of reserpine from Rauwolfia 
serpentina and Rauwolfia canescens in view of the huge assessment of Rauwolfia 
industry in United States (50 million dollars for 1954). 

Scope of production of acetic acid from alcohol for the use in acetate rayon 
manufacture, textile and pharmaceutical industries, etc., oxalic acid from saw dust 
and Arjun bark wood chip etc. have been cited. 

Possibilities for the disposal of chlorine bye-product of caustic soda industry 
in the manufacture of insecticides like D.D.T. and B.H.C. and bleaching powder 
have been shown. 

Necessity for the production of hydrogen peroxide, activated carbon and earths 
and glycerine from soap industry has been pointed out. 


3. Dr. R. N. CHAKRAVARTI (Calcutta): Drugs and Drug Intermediates from 
Plants. 


While considering the question of production of fine chemicals in India, the 
problem of preparation of drugs from plants naturally comes to the fore-front as 
this concerns proper utilisation of our already existing natural resources. Moreover 
such an industry is more or less independent of the growth of coal tar chemical 
industry. Amongst the items which should receive proper attention in this direc- 
tion, particular mention may be made of the following :— 


(a) Emetine from roots of Cephaelis ipecacuanha, (b) Colchicin from Colchicum 
luteum, (c) Ephedrine from Ephedra nebrodensis (or E. vulgaris), (d) Atropine 
from Atropa accuminata (or A. belladonna), (e) Ergot alkaloids oa Ergot on ryé, 
(f) Caffeine from tea waste, (g) Digoxin from Digitalis lanata, (h) Camphor from 
Ocimum Kilimanjariewm, and (i) Menthol from mentha piperita. It may be men- 
tioned that cinchona alkaloids, opium alkaloids, strychnine and brucine are already 
in production for a considerable period. The first two are being produced under 


State control and the last two by Messrs. Smith Stanistreet and Co., Ltd. of 
Calcutta. ; 


Besides proper cultivation of useful plants it is highly. desirable to carry Out 
an extensive general survey of the plants of this country for their useful chemical 
constituents. Proper attention should however, be paid for finding out not only 
products which may be directly utilised as drugs but also those which may serve 

as starting materials for preparation of drugs. i 

In connection with a survey work of the seeds of Cassia, Dolichos, Lathy!us: 
Phaseolus and Vigna plants, we find that seeds of Dolichos lablab and Vigna 
catiang may be utilised as sources for stigmasterol. In connection with another 

_ survey work on the steroid sapogenins of Indian Dioscorea plants, diosgenin has 
been isolated in unusually high yields from D. Prazeri of Darjeeling ore D. deltoidea 


of Kashmir. These sources should be properly utilised for the preparation of 
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diosgenin. Simplified methods have also been devised for preparation of diosgenin 
from the yams suitable for large scale production. 


4. DR. B. D. TILAK (Bombay) (In Absentia): Development of the Dyestuff 
Industry in India. | 


The indigenous dyestuff industry is making rapid progress. By the middle of 
1956, India will be producing a substantial portion of its requirement of most of 
the important groups cf dyes. Six fairly large and about a dozen small dyestuff 
manufacturing units will be in operation by 1956. Unfortunately, with the excep- 
tion of a few units, most of the others have started only due to import restrictions 
rather than with a real desire to establish manufacture of dyes on rational lines 
on a long-term basis. The present indigenous manufacture is largely confined to 
soluble azo, azoic and solubilized vat dyes and fast salts from imported penultimate 
intermediates. The dyes produced are often highly priced and are not always 
properly standardized. ‘The Government of India is naturally concerned about these 
developments and is contemplating taking effective steps aimed at the speedy and 
rational growth of this key industry. 

So long as the quality of dyes manufactured is good and the dyes are sold at 
reasonable prices, there is no harm in having several competing units. Some of 
the smaller units are likely to hold their own in competition with larger units on 
account of their limited capital outlay and overheads, intimate knowledge of con- 
sumer requitements, and their zeal in carving out an independent existence. In 
fact the dyestuff industry can play a useful role in the small, medium and large 
scale sectors of the Second Five Year Plan leading to more employment. 

Research in pure and applied dyestuff chemistry and pilot plant investigations 
on the preparation of intermediates, dyes and related products should be undertaken 
by the indigenous dyestuff industries. They should also sponsor such work else- 
where in University and Government laboratories where facilities are available. In 
this way, they will be able to hold their own in this highly competitive and dynamic 
field and will also rid themselves of the tendency to look to foreigners for know- 
how. The desirability of establishment of a central dyestuff research laboratory 
financed jointly by the Indian dyestuff manufacturers and the Government may be 
explored. The scope of the work undertaken by such an organization may be 
extended later to other organic chemical industries also. 


5. SERI V. B. SHAH (Bulsar): Dyestuff Industry in India. 


India’s dyestuffs industry is of recent origin. Large scale production of Azo 
dyes, Sulphur Black, and Stabilized Azoics, is already on hand, and plants to 
make Vats and Naphthols are nearing completion. In the next few years, India 
will be making all the important dyes that she consumes. The task before the 
dye industry is to attain technical perfection in making dyes to keep up with 
the growing demand of dyes for different end uses, chiefly for the variety of 
new fibres that are coming out every year, and to supply as complete a range as 
is economically possible. 

As newer plants are set up for the manufacture of organic finished product, 
the question of intermediates industry is becoming of immediate practical import- 
ance. A short survey of synthetic organic industry is given. While there are 
differences in the historic developments of the intermediates industry in different 
countries, a study of these developments will help us to understand our own 
Problems. Various angles of approach for the set up of organic intermediates 
Manufacture are considered. It is emphasized that the intermediates industry 
should be considered as a whole, and considerations given to these different 
approaches so that a technically efficient industry is established. This is neces- 
sary for the ultimate economy of the whole organic industry. 
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6. DR. R. C. SHAH (Poona) (Im Absentia) : Preparation of Research Chemicals 


The paper deals with some general observations on the feasibility of the 
manufacture of fine chemicals in India. It further deals specifically with various 
aspects of the working of the scheme on the “Preparation of Research Chemicals 
for India” being worked at the National Chemical Laboratory of India under the 
Chemical Research Committee of the Council of Scientific and Industrial Research, 


7. DR. S. C. BHATLACHARYYA (Poona) (In Absentia) : Perfumes and Flavouring 
Agents. 


Perfumery chemicals can be broadly classified under three heads : (i) natural 
essential oils, (ii) isolates and semi-synthetics and (iii) pure synthetics. These ang 
allied compounds are extensively used for perfumery, cosmetics, confectionery, 
condiments, beverage and medicinal purposes. They are indispensable ingredients 
of many essential preparations. Through judicious application of organic chemistry 
and chemical technology, the aromatic industry has reached a high state of 
development in the Western countries. The value of the world consumption of 
perfumery and allied compounds probably exceeds Rs. 300 crores. 


India is rich in essential oil-bearing plants, seeds, flowers, leaves, roots, 
resins, rhizomes etc. Animal products like musk and civet are also available in 
this country. Most of our raw materials are exported, while we import essential 
oils and aromatic chemicals often prepared from our raw materials. At present 
an essential oil-finished products industry can hardly be said to exist in India. 
Our position as regards the manufacture of isolates, semi-synthetics and synthetics 
is particularly unsatisfactory. Immediate attention should be paid to the planned 
development of this industry. There is an abundant supply of many useful raw 
materials in the country. The necessary technical knowledge is also available. 
Further, much exploratory work has already been done in this direction in the 
National Chemical Laboratory of India, Poona and in other Laboratories in the 
country. It should be quite possible to develop rapidly this industry in India. 


8. Dr. Bh. S. V. RAGHAVA RAO and Dr. D. V. N. SARMA (Waltair) : 
Chemicals from Rare Earths. 


Cerium is the most abundant of the rare e 
parts per million in the earth’s crust. 
and Lanthanum, with abundances in o 
the monazite sands of Travancore CeO 
and the other cerite earth oxides a 


arths with a concentration of 46 
This is followed by Yttrium, Neodymium 
rder 28, 24 and 18 parts respectively. In 
2 is present to the extent of 32%, Lanthanum 


: Biers mounting to about 28%. Thus cerium is a 
widely distributed element and greater production should lend to more varied 


uses. Its abundance compares very favourably with the abundances of other 
common elements particularly Copper (70) and lead (16), ‘The applications of 
ll quantity is used in the mantle industry. 


hould very advantageously replace potassium perman- 


ganate, Ceric oxide appears to haye very profitable abrasive qualities, particularly 
useful in grinding optical glass. a : 


polish and in merely a quarter of 
purpose. For none of the purpos 
of a high order of purity. Amor 
cerite group which are obtained from the monazit 
natural mixture of praeseodymia and neodymia finds some use in the ceramic 
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industry to give various colour effects and in the manufacture of blue optical 
glass. Gadoxinium sulphate has been used for the production of low tempera- 
tures by adiabatic demagnetisation. Py far the most important use of the mixed 
rare earth fluorides is in impregnating carbons in the A.C. carbon arc, 
both greater brilliance and durability. For extended uses greater availability and 
cheapness seem to be the determining factors. The many tones of the rare earth 
residues left after the recovery of thorium and uranium from the monazite sands 
could be profitably employed for fractionation and Preparation of the desired rare 
earth material. 


This gives 


Cerium :—The ease with which trivalent cerium can be oxidised to the tetra- 
valent state has long been used for obtaining moderately pure cerium. Chlorine 
in alkaline medium and neutral potassium permanganate, have been suggested. 
In the latter case the simultaneous precipitation of large quantities of manganese 
dioxide is a disadvantage. When acid permanganate is employed the oxidation 
proceeds only about half way. In the presence of the phosphate ion, ceric phos- 
phate is precipitated and 98 to 99% of the cerium can be recovered but 
the subsequent removal of phosphate is a laborious and expensive process. 
Electrolytic oxidation of the nitrate and the sulphate gives only 90% completion 
with no precipitation. In the presence of phosphate 99 to 100% removal of cerium 
occurs. A method that is under investigation here which appears to show good 
promise is electrolytic oxidation in the presence of benzoic acid. Mere ignition 
of the precipitate yields the oxide directly. 


9. Dr. B. H. IYER (Bangalore) (In Absentia) : Some thoughts on the development 
of organic fine chemicals Industry in India. 


The paper deals with the following points : 
1. What are fine chemicals? 
2. History of the progress of fine chemicals industry in foreign countries. 
3. Organic fine chemicals. 
4. India’s needs. 
5. Experience gained in the Preparation Section attached to the Depart- 

ment of Organic Chemistry, Indian Institute of Science, Bangalore-3, and 

6. Utilization of indigenous raw materials. 


10. DR. P. BAGCHY (Calcutta): Possibility of Development of Fine Chemical 
Industry in India. 


If we make a survey of the industrial developments of a country we would 
find that it has been prompted by either (i) needs of the defence of the country 
or (ii) day to day needs of individuals. 

In countries like Soviet Russia which developed their industries much later 
than the Western countries, the incentive to industrialisation was given by defence 
requirements. So far as our country is concerned we have to admit that we are 
overwhelmingly dependent on foreign countries for our defence requirements. 
Sooner the situation is altered the better for us. 


The Governmént would do well to publish a list of chemicals as well as 
their amount, required for defence purposes. This will serve as a great incentive 
for the development of many industries. 


The Drug Enquiry Committee has published a report in which they have 
enlisted the name of a number of chemicals required by drug industries. Perhaps 
many more may be required if not today in very near future. Many of the items 
can be produced in India on a modest industrial scale depending on imported 
basic chemicals for the present, Wħen oùr basic industries will be set up in 
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their products will find a ready market. It is the duty of our Goy- 
alists, therefore, to see that such small scale industries 
are immediately set up- These will not require heavy capital investment anq 
trained personnel are available in the country. 

Tf such data in connection with other industries become available a coordinated 
and rational programme can be drawn up. While awaiting the establishment of 
coal tar industries, petroleum industries, acetylene industries, we must try to 
develop industries for which raw materials are available in this country. Many 
essential chemicals can be prepared from turpentine and the rosin can be employed 
for preparing cheap resins for surface coatings. Lemon grass oil can be utilized 
for the production of citral, jonones and even Vitamin A. Similarly Rusha grass 
oil will furnish us with geraniol and citronellal, and is the source material for 
citronellol, hydroxy-citronellal. We now export these oils and import the chemicals, 
We should be in a position to export these chemicals to other countries. 


Even oils like castor oil and linseed oil are source of many chemicals used 
in plastic and aromatic chemicals industries. Americans are importing large quan- 
tities of Cashew nut oil from India and utilizing it for the preparation of resins 
of certain special type. ‘Ihe list can be multiplied. 


Ethylene which can be obtained from ethyl alcohol (from fermentation of 
molasses which we produce a lot) or from petroleum industries (we have petro- 
leum refineries now) can serve as the starting material for a number of chemicals 
and plastics. Ethylene can be converted into ethylene dichloride which can be 
converted to polyvinylchloride and polyvinylchloride copolymers via vinylchloride. 
Ethylene can also be converted into vinylidene chloride and then to Saran. From 
ethylene dichloride we can prepare Thiokol. Ethylene can be directly polymerized 
to polyethylene by the I.C.I. method or by the Ziegler method. From ethylene 
we can obtain ethyleneoxide which can give us ethylene glycol, polyglycols which 
are starting materials for alkyd resins. Ethylene is also one of the source mate- 
rials for acrylonitrile, an intermediate in the production of some of the soft acrylate 
resins and an essential component of synthetic rubbers. Then again ethylene can 
be converted into ethyl chloride which finds important usés as refrigerant and 
in the preparation of ethyl cellulose used in moulding powders, lacquers, trans- 
parent sheets and foils. Polystyrene is now produced from ethylene via ethyl 
benzene. Ethylene should, therefore, serve as the source material for a coordi- 
nated plastic industry in this country. 


near future, 
ernment aud our industri 


11. DR. S. M. DAS GUPTA (Delhi) (In Absentia) : Necessity for the slandardisa- 


tion of the various grades of fine chemicals for development of fine chemicals 
industry in India, 


Fine chemicals are manufactured in India and abroad under some. descriptions 
depending on the quality of the product, e.g. A.R., G.R., C.P., B.P. U.S.P., 
L.R., Extra pure, pure, Technical, commercial, L.P., N.F. ene Ore experience 
shows that although some manufacturers give the amelie eae of their pro- 
ducts with suitable descriptive labels, many do not give the e On account 
of this fact and also for lack of proper official control, it n often difficult to get 
chemicals of requisite quality, particularly of Indian make, Sometimes spurious 
and misleading labels are attached and Indian market is at present flooded with 
spurious and wrongly labelled fine chemicals. It is, therefore most desirable that 
the Government should undertake the responsibility of Penivsine fine chemicals 
produced in India and properly sealing them with Govt. seals. This will no doubt 
check the spread of large scale adulteration, stop the Sn of manufacturers 
without skilled chemists, and develop rapidly fine chemicals industry in India, 


where there are vast natural resources, and highly qualified technologists. 
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$ 12. SmrI A. RAHMAN (Hyderabad-Dn.): Market Data For The Fine-Chemical 
“te Industry in India. 


Market data is increasingly required for research work, particularly at a pilot- 
plant level. This data is hardly available in India. In CLSIR, Hyderabad, 
attempts were made to collect data for different chemicals and processes through 
journals, general sources of information and individual producers and consumers. 
Even though the procedure was time consuming and costly it did not yield satis- 
HP factory results. This experience, corroborated by others, necessitates that suitable 

steps be taken for collection and publication of market data, for the research 
k worker and the industry. It can be efficiently done through a proper organisa- 
i tion, need not be too centralised, which undertakes to publish it regularly in some 
7 suitable journal and supply it to individual research workers on demand. 


J The paper analyses the information given by a number of Indian journals, 

| scientific as well as commercial, and shows that inspite of the varied nature of 
the journals very little information is usually obtainable from them. It also gives 
four case examples to illustrate the difficulties faced by the research worker and 
the poor results attained. 


i In the absence of the Consultant Agencies supplying such data a suggestion 
for an organisation to collect data and to publish it, is made. 


13. Dr. V. N. LUKE (Bombay) (In Absentia): Solvents, 


The solvents required for the development of the chemical and allied industries 
a. in India may be divided into four main groups. 


i Group A: Petroleum hydrocarbons, principally special boiling point spirits, 
| mineral turpentines (white spirits) and naphthas. 


| Substantial indigenous production of mineral turpentine and naphthas from 
coal tar exists with limited production of special boiling point spirits. Consump- 
tion is expected to increase rapidly. 


Group B: Aromatic hydrocarbons, principally benzene, toluene, xylene and 
aromatic petroleum extracts. 

Production facilities already exist and are likely to expand with the establish- 
| ment of new coke and steel plants. 
| Group C: Chlorinated hydrocarbons. 
j The possibility of establishing ethylene dichloride production with PVC 
| $ production is suggested. 
i Group D: Miscellaneous organic solvents including esters, ketones, alcohols, 


\ ethers and glycols. 


} Ample indigenous ethyl alcohol production is suggested as the corner stone 

> for an expanding organic chemical industry and the desirability of modifying 
excise procedures together with customs duties and dock dues on higher alcohols 
1S stressed. 


14. DR. M. DAMODARAN (Poona) (In Absentia) ; Production of Fine Chemicals 
by Fermentation Industries. 


Fermentations were among the earliest chemical arts practised, and when 
with the onset of the century were classified along with industrial chemistry, the 
Processes concerned were those emanating from ancient applications. Well-known 
fermentations viz. production of alcohol and lactic acid justified Pasteur’s descrip- 
tion of them as “life without air” as they consist of anaerobic metabolism of sugar. 
The processes that followed soon after such as those of butanol and acetone were 


17 
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2 
also of the same nature. But processes as the production of citric aciq and 
gluconic acid were oxidative in nature. Other oxidative processes that have been 
established as practical methods in industry are production of itaconic aciq and 
kojic acid and keto-gluconic acid. All these metabolic processes whether involving 
oxygen or not have, from the very beginning, been subject to competition by 
synthetic processes, especially in the case of alcohol, butanol and acetone. But 
for years it has been expected that synthetic processes starting from cheap coal 
or fuel gas would displace fermentation processes. „Surprisingly this has not 
happened on the whole; though in certain countries like the USA the production 
of alcohol by fermentation has decreased, -actually these countries obtain fermented 
alcohol by imports from other countries, where raw materials for the fermenta- 
tions were cheaper for use by suitable organisms, 

However, the number of industrial fermentations has increased in recent times 
because of the specific properties of micro-organisms to carry out specific reactions, 
Of the specific products which have been obtained from bacteria and fungi the 
most well-known have been enzymes required for industrial purposes viz. amylases 
for starch splitting and desizing of textile material and proteolytic enzymes used 
in industries such as leather manufacture and silk. Other enzymes with use in 
industry and produced from micro-organisms are those with action on pectins etc, 
Some of the most remarkable applications of enzymes are capable of being pro- 
duced without isolation of the enzymes by themselves. Three important pharma- 
ceutical preparations are prepared in this way. 


The synthesis of vitamin C from sorbitol, according to Reichstein, necessitates 
the oxidation of sorbitol to sorbose by the bacterial oxidation with Acetobacter 
suboxydans. Again the difficult introduction of oxygen on the 11th carbon in the 
phenanthrene group, which is required for the synthesis of cortisone, is also most 
conveniently carried out by suitable micro-organisms. The glucose polymer 
dextran being now used as a plasma substitute is also similarly produced. 


The outstanding contributions to pharmaceuticals by micro-organisms are now 
among the antibiotics of which Penicillin and Streptomycin are in great use while 
others are being found to be in increasing production. 


Vitamins and vitamin feeds are also now important pharmaceutical products. 
B vitamins have for long been obtained fron: yeasts; the outstanding discovery in 
this field has been the commercial production of vitamin B,, and riboflavin produced 
by fermentative action of suitable micro-organisms. : 


In these fields microbiological production is not likely to be subordinated by 
organic synthetic methods, in view of the very large number of micro-organisms 


that have yet to be investigated and also the advantage of using mutants oi 
known organisms for specific purposes. 


In the lively discussion that followed, Dr. S. K. Sircar (Kusunda, Manbhum) 
and Shri N. Adhikari (Calcutta) participated and put forth their observations with 
special reference to the availability in the country and the price of basic organic 
chemicals such as, benzol, benzene, toluene, rectified spirit, methyl alcohol, etc. 


The possibility of the production of chlorosulphonic acid and other basic chemicals 
in this country was also surveyed. 


Dr. U. P. Basu (Calcutta) summed up the discussions and made useful 
comments. 
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METALLOGENETIC EPOCHS 


Section of Geology and Geography 
Chairman: Dr. M. S., KRISHNAN: Metallogenetic epochs. 


Since the Cambrian, there have been three important orogenic epochs—viz. 
The Caledonian (in Silurian times), the Variscan or Hercynian (in Permo-Carboni- 
ferous times) and the Alpine-Himalayan (in the Upper Cretaceous to Tertiary times). 
The interval between each pair is about 250 million years. 

Each orogeny is indicated by the intrusion of ultrabasic rocks (peridotites, 
serpentines, anorthites, etc.) followed by mixed gneisses and then by batholitic 
granite masses. According to the present-day conceptions, as advocated by H. H. 
Hess and others, the compression of a geosynclinal basin gives rise to a tectogene 
or a down-folded belt which dips into the peridotite shell below the sima, and 
which is broken through by ultrabasic rock intrussions which rise into the root 
region. In fact, peridotites and associated rocks are considered to form only ın 
i this way and to constitute the earliest intrusions in the orogenic belt. Basic 
i intrusions (dolerites and andesites) are formed in many cases contemporaneously 
with the later stages in the history of. loading up of the geosynclinal basin with 
sediments or soon after the intrusion of ultrabasic rocks. Granite batholiths 
result from the softening and melting of the downfolded crust. The residual, 
| mincraliser-enriched parts of the granite magma form the pegmatites which are 

the latest intrusions of the same activity. ; 

During the Alpine-Himalayan orogeny, ultrabasic rocks, sometimes associated 
ed with chromite deposits were intruded in the Upper Cretaceous in parts of the 
/ Baluchistan arc and the Himalayas. The orogeny in the Burmese and Sunda 
arcs was probably slightly later, in Laramide times The granites were formed 
later, in the lower or middle Tertiary. 

Ultrabasic rocks are associated with deposits rich in chromium. nickel, cobalt, 
platinum metals, canadium, tetanium etc., while the granitic and grano-dioritic 
rocks are associated with deposits of copper, lead, zinc, silver etc. Pegmatites 
contain small quantities of minerals rich in titanium, tungsten, columbium-tantalum, 
lithium, etc., which do not readily go into association with the more common rock 
forming or ore minerals. 

Ore deposits are associated with orogenic activity, with the ultrabasic or acid 
to intermediate rocks. They are largely or entirely of magmatic origin. Those 
associated with sedimentary rocks form either during the subsequent sedimenta- 
tion or may be partly contributed by volcanic activity which may concentrate 
certain elements from the sedimentary or igneous rocks. 
tsi Most of our metaliferous deposits are associated with one of the Pre-Cambrian 
i orogenic activities. If the approximate post-Cambrian interval between pairs of 


A) 


orogenies (i.e, about 250 million years) applied to the pre-Cambrian eras, we should 
expect several periods of mountain building and igneous intrusions prior to the 
Cambrian. Our knowledge of the pre-Cambrian rocks is still meagre. We know, 
so far, of only about three periods of granitic intrusions in India in the pre- 
Cambrian, but others undoubtedly exist. The age-determinations of pegmatite 
minerals available so far indicate ages of 1800, 1600, 950 and 740 million years 
which we may term early Dharwar, late Dharwar, Satpura and post-Erinpura 
(post-Delhi). The copper deposits of Nellore, Bihar and Rajasthan may be asso- 
Clated respectively with the last three. Detailed studies will reveal the age of 
these and other deposits in ‘India. At present, however, our data are insufficient. 


DR. K. P. RODE: 


The distribution of Ore Deposits in different geological periods gave rise to 
the idea of certain favoured epochs being responsible for generation of Ores and 
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were designated as metallogenetic epochs; A further study ae z tie recognition 
of an intimate relation between Ore deposits and Orgen e Ga This peculiar 
distribution of Ores in time and space led to the piece ons OF Ore deposits as : 
Archaiads, Palaeoids, Mesoids, etc. corresponding to ROR SEED Caledonian Re 
Hercynian, Alpine etc. The Ore deposits which did not OE with these ages 
were still attributed to magmatic processes connected with these orogenies and 
were designated as pre-orogenic, Main Orogenic, late orogenic, post-orogenic ete, 


The Suess idea of limited Orogenies was modified by Stille and he postulated 
as many as 24 orogenies in place of three in the Post-Cambrian period alone and 
if we see the distribution of these orogenies in time it will be observed that hardly 
any geological period remains which has no important Orogeny associated with it, 
This means that orogenic movement has been an almost continuous process being 
exhibited once here and once there. Would this then mean that Metallogenesis 
has also been a continuous process side by side with the Orogenesis ? 


One of the most important results of the study of Ore deposit has been that 
Ore deposition is intimately related to magmatism, that most metals are derived 
through one process or another from the magimas-intrusive or extrusive. 

The home of all metals is in deep seated magmas in which they occur in 
extremely small quantities less than 1% and that they get enriched throngh later 
and secondary processes. 


In any study of Metallogenetic epoch we must try to understand questions 
like, What is the cause of magmatism? Is it periodic or continuous? What is 
its relation to orogeny, whether it is the cause or a bye-product of orogenic 
compression? What is the nature of Ore emplacement? The nature of concen- 
tration process whereby the metals occurring in small percentages give workable 
concentrates. Why are other magmatic bodies poorer in Ores and why no coj- 
centration processes have worked in these bodies? 


When we study ore deposits of India we find a Distribution od Ores, repeated 
along certain definite trends: 


Gold : Bihar, Kalahandi, Hyderabad, Mysore. 
Copper: Nepal, Bihar, Andhra, Rajasthan, etc. 


Mn. : Bihar, C. P., Mysore, Goa, Rajasthan, etc. 
Fe. : Bihar, C. P., Mysore, Goa, Rajasthan, etc. 
Cr. Bihar, Madras, Mysore, Baluchistan. 

Coal : 


i Assam, Damodar, Mahanadi, Godavari, Narbada valleys. 
Graphite: Assam, Bihar, Kalahandi, Mysore, Ceylon. 
Diamond : 


Rhodesia, S. Africa, W. Africa, Argentina, Brazil. 


This repeated distribution can be easily explained by the theory of Sheet 


movements whereby Ore deposits formed in one geological setting through magma- 
tic activity were later separated throu 


which are easily made out. 


The idea of certain metallogenetic epochs has therefore to be modifed to 


certain extent to explain not only the geological distribution but also geographical 
distribution. 


DR. DUNN : Metallogenetic Epochs. 


Dr. Dunn referred to the mineral sequence in Singhbhum. ‘There the chromite 
deposits associated with the ultrabasic rocks seemed to ranean the first phase 
of mineralisation, There is little evidence on which to base an estimate of the 
interval of time which elapsed between the chromite deposition and the next 
period of minefalisation represented by the sequence : apatite-magnetite, coppe! 
tungsten. Although gold mineralisation in Singhbhum had been thought to 1°- 
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present a later stage of the copper mineralisation, there is no real evidence 
which could be regarded as final. 

Magnesium deposits occur both in the iron ore series and in the later Kolhans. 
Iron ore enrichment in the banded hematite quarzite belongs to several periads 
—enrichment contemporaneous with deposition of the bandtd quarzites, enrichment 
in Kolhan times, in Tertiary times, and today, wherever contour and drainage 
permit it.. 

Most of India’s mineralisation belongs to the Pre-Cambrian. But the Pre- 
M Cambrian represents a vast period of time and almost certainly contains many 
Í cycles of sedimentation, orogenesis and igneous activity. We know so little of 
these at present, that it is early as yet to speculate as metallogenetic periods 
within the Archean. 


| I. ROLE OF GEOLOGY AND GEOGRAPHY IN 
| NATIONAL PLANNING 


: Dr. A. K. DEY (Calcutta): Role of Geology in National Planning. 


Geology should find its application in all civil engineering and mining projects 
of every stage from planning and designing to final construction or development. 
It can be of the greatest service however, during planning as it can provide 
advance information regarding the rocks or soils on which any particular enginecr- 
ing works are to be founded, or, on the geological formations to be prospected 
for minerals, oil or water. The successful completion of engineering projects may 
bd indeed, be largely dependent on the extent to which advantage is taken of their 

geological environments and if they are unfavourable, on the remedial measures 
i adopted after specialist geological advice. Whether it be the construction of 
| buildings, roads, airfields, dams, harbours, canals, breakwaters, barrages and 
tunnels or the search for water, oil or minerals, or again, the prevention of floods 
i and soil erosion, contact is at once made with the materiais of the earth’s crust 
i which it is the particular province of the geologist to know and understand. Even 
| the surface topography, which has so much to do with engineering projects, is a 
geological feature and needs the same careful geological scrutiny as any other 
problem involved. The geologist is not only concerned with the strength, stability 
and soundness of the foundation materials but also with those of the stones, sands 
and clays necessary for construction work. 


j 

| 

{ 

i 

| In the field of mining, after an ore or other valuable mineral is discovered, 

| geological study of the shape and size of the ore body or deposit is essential before 

$ mining operations can be undertaken from the most advantageous position at 
minimum cost. In the development of a mine or mineral deposit a geologist can 

( advise whether the ore will continue in depth with the same grade and quality 

i or again, as to its likely changes, so that treatment and smelting may be planned 
efficiently. When the reserves of ore approach exhaustion geological help is often 
sought to prolong the life of the mine concerned. 


In planning the development of industries generally, the geologist’s knowledge 
of the country may be of great advantage in matters relating to supply of raw 
materials, water and constructional materials of all kinds. 

It cannot be’ too strongly insisted that geology is a practical, outdoor, field 
Science and that before a geologist can be expected to act as a consultant, or to 
Sive trustworthy advice in planning, he must have been through the hard mill of 

à adequate field experience. ‘There is, in general, a difficulty in obtaining the 
j right type of person for training in a geological career. In India, in particular, 
planning demands qualifications and experience of the highest order, otherwise 


i 
i More harm than good will certainly result. For geology to be helpful in planning, 
i 
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geologists in India must keep abreast with the advances made in their science 

and its relations in other countries. : 
Some examples, particularly the Canadian methods of search for uranium 

pearing minerals, are cited to illustrate how geology serves in planning mineral 


development of a country. 


Chairman: O. H. K. SPATE (Australian National University) : 
Role of Geography and Geology in National Planning. 


The essence of geography is its comprehensive co-ordinating approach, The 
essence of planning is also co-ordination : if it is not to lead to disaster it must 
be multi-factor—both in the data it needs and often in the ends it proposes, 
Therefore, both as basic researchers and as co-ordinators, geographers should 
haye a very important role to play in planning at both the national and the 
regional level. 


But this only if they maintain (1) a proper modesty towards other specialists 
there must be no loose talk of other factors all “wrapping themselves round 
scientific physiographical regions”? and so on; and (2) on unremitting pursuit of 
accuracy : there must be no psychology of “she'll do.” 

Dr. Dey was therefore dead right when he said that without proper training 
and experience the geologist or geographer could do more harm than good. 
But it follows that geographical work should be done by geographers, not by 
economists or engineers “picking up the subject.” 


One of the major roles of the geographer, as Prof, Chatterjee has stressed, 
is in the preparation of National and Regional Atlasses. If such compilations, 
really comprehensive (everything from solid geology to distribution of schools) 
is to attempted, the geographer is clearly the man to do it. Without the synthe- 
sising contribution of a sound geographical back-ground the specialist, however 
expert in his own field, may very likely overlook some unsuspected but vital 
fact—or perhaps T should say lethal fact. 

This is recognised for example in the planning agencies of the U.K.; in the 
U.S.A., where the numbers and status of non-academic professional geographers have 
increased enormously in the last few years; and, as is well known, in the U.S.S.R. 
right from the start. In Australia also this is recognised by the Department of 
National Development and by agencies in the various States responsible for 
valuable surveys and atlasses essential for the preliminary judging of priorities. 


Beyond this, there is an immense amount of detailed field work in which the 


; reap une i 
geographer’s contribution is or should be invaluable: we must break down the- 


idea that the function of academic geography is to teach more teachers of academic 
geography. Thus in Australia the Land Research and Regional Survey Section 
of CSIRO has developed an excellent technique by which, for the first time, 
really scientific analysis is being devoted to the problems of wee can be done in 
the tropical North and how to do it. The geographer is a key man in the survey 
teams; in Australia as a geomorphologist, for the human geography of a country 
with 15,000 people in 500,000 square miles is slight, but as the survey moves 
as the need for human geographers with an anthropological bent is 

Then again physical planning and the delimitation of economic regions should 
have some bearing on the question of the territorial re-organisation of the country. 
There ought to be a big opening for economic and political geographers here, and 


the opportunity of the present interest in a new layout of the political units of 


India ought to be taken to secure reasonably national boundaries. But it is a" 
index of how much we have to do that the report of the States’ Re-organisation 
Committee—otherwise an extremely able document—has two paragraphs headed 
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“Geographical Factors”, which give reasons for not adopting “ 


: geographical 
we boundaries’’—as if all boundaries were not geographical,” 


But now a word of warning. We must beware of thinking in terms of the 

geographer as a super-planner capable of doing the whole job out of his head. 

It is not the business of M.A. students, for example, to tell the Government of 

India how to run the country as part of their theses. We can justly claim that 

our subject is basic because of its comprehensiveness: but for that very reason 

LP we must remember that the individual geographer cannot possibly know all th 

} he should know, except perhaps for very restricted regions. 
of a team of geographers and others. 


at 
He must be part 


} But as such, the basic skills common to all geographers—especially the mastery 
\ of cartographic techniques—and the correlating habit of mind fostered by the 
study are absolutely essential to all soundly-based planning. We must get a foot 


inside the planners’ door; and having got it there give a hearty shove with our 
shoulders ! 


NATIONAL PLANNING 


Chairman: BOSE, NIRMAL KUMAR: Place of Geology 
and Geography in National Planning. 


Two points are often overlooked in national planning where the chief interest 


seems to be placed upon producing a required number of kilowatts of power, a 
certain mileage of roads or canals, and so on. 


1. It is suggested that the effect of the introduction of roads or irrigation 


canals etc. on human societies be studied, and then planning done in the light 
of that knowledge. 


| 2. The emphasis on production may lead unconsciously to an unbalance in 
the distribution of social power (whether economic or “political). Our purpose in 
planning should be not merely to produce more (which we have to do, of course), 
but also see to it that social power is not concentrated im a few hands and the 
rest of the people left anaemic (in the matter of power), but so design things that 
we produce more and also make men full, not turn them into a condition which 
is comparable to that of satisfied domestic animals. 

All planning, we submit, should have the whole man at the centre of our 
point of view. Man needs material goods undoubtedly, but also something more. 


268 OE ETE 


II. DISTRIBUTION OF POPULATION IN INDIA 
l. Dr. V. lL. S. PRAKASA RAO (Madras) : Distribution of population in India, 


The true nature of the distribution of population can be better understood 
through maps, prepared according to the modern cartographic principles, and 
Population analysis implies an analysis of both natural and cultural landscape 
factors. The purpose of a population map is defeated if the scale and unit of 
Mapping, the range of densities to be mapped and the dot value are not pro- 
perly selected. A complete analysis of the distribution of population depends on 
the accuracy and comprehensiveness of the population maps (not one, but a set 
of maps) which can be classified as primary and supplementary. Maps showing 
f the distribution of total, rural and urban population, both absolute and relative, 
can be considered as primary, while the supplementary maps slow the distribu- 
tion of houses and settlement patterns. The accuracy of the population may also 
depend on the nature of the base map. 
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An accurate and complete set of maps showing the distribution of population 
in India is yet to be prepared. For the country as a whole, attempts have been 
made to show the distribution of population on district basis, which is very much 
generalised and sometimes even misleading. Just to bring out and explain the 
differences in the distribution of population between the macro-regions of India 
or even to identify the ‘peripheral’ distribution of population is only concealing 
the real intricacy in the distribution and the patterns of population. It is dif- 
cult to understand why a crude dot-map and that on district basis was attempted 
and included in 1951 census report. The crude and highly generalised map is 
incompatible with the very valuable analysis in the text. 

Before attempting to prepare a set of detailed population maps, experiments 
should be conducted in typical regions, and the final maps should be worked up 
from the village level, preferably on 1”-4 miles scale, reduced from 1”-1 mile, 
The quarter-inch maps can be further reduced to million scale. 


Based on a few sample studies in mapping the distribution of population, the 
following conclusions are drawn: (1) Population maps by dots and isopleths on 
megascopic scales (1”-1 million and 1”-2 millions) bring out the regional differences 
in densities but not the pattern of distribution, while the maps showing settle- 
ments reveal clearly the patterns, and (2) the patterns of population are pre- 
served only on the quarter-inch maps (1”-4 miles). It is emphasised that even 
in population mapping, what is known as the ‘grass-roots’ approach should be 
adopted, i.e., working up from the village level, in which case, the basic work 
should be done 17-1 mile and 1”-4 miles scales, and these maps should be reduced 
photographically. 


To conclude, without a detailed population map of India, it is not possible 
to give an account of the distribution of population, and before attempting to 
prepare such a map, a number of pilot studies should be conducted in different 
regions. 


2, SHRI PRAMATHANATH HORE and Sur SIVAPRASAD DAS GUPTA 
(Calcutta) : Some Studies on the Population pattern in India. 


India is a vast country—a subcontinent, and exemplifies diverse types of 
geographical environment. The environment has moulded the life, activity, and 
the distribution of population in different parts of the country. We have very 
meagre knowledge about the distribution of population in the past, for no such 
records were taken. Some idea about old urban centres are available from the 


historical records and from the old Sanskrit literature and various other records 
of travels. 


During the British rule the first countrywide census was taken in 1871. In 
every ten years the population census is made. It gives us an idea about the 
regional distribution of population. Smaller the regional unit, the more accurate 
is the idea of population distribution. Much work has been are on this aspect 
in the last census of India, which is a remarkable one, a doubt, but many 


things are yet to be done to make a comp! stud of t 
kai ete an I iv 5 : 
; d com prehensi e M 


A scientific study of the population distribution will involve a study of the 
number of persons in a region as well as the type of distribution and its relation 
to both physical and non-physical environment. Buildings and houses may be 
regarded as one of the expressions of the human responses to SEE environ- 
ment. Man makes houses to live in and also to serve IRE other purposes: 
Hence the houses and buildings will form an index of the distribution of poptl@ 
tion. In India very little work is done on the population pattern or settlement 
pattern. This paper attempts to throw some light on the settlement pattern in 
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some of the typical regions of ‘India. It also shows how one type varies from 
FA the other. A study of the following regions are made to illustrate the subject. 
A. The Ganges Delta Region : 
1. Active delta region. 
2. Moribund delta region. 
3. Upper Bhagirathi Basin. 
Hilly Region : 
y 1. High mountainous and glaciated regions of Kashmir, 
2. The Khasi Hills of Assam. 
Middle Ganges Valley. 
Cotton Beit Settlement of M. P. & Berar. 
Tank-Settlement of Hyderabad. 
The Malabar Coastal Region, 
The Mysore Plateau Region, 
Desert Region. 


w 


MO moe 


G) 


MANORANJAN CHAUDHURI (Calcutta) ; Distribution of Population in India. 


| Population maps are not ends in themselves. These maps are but means for 
| serving greater ends—in helping to adjust the country’s resources to the existing 
population. The author, in course of his work in connection with the population 
changes in the State of West Bengal noticed a decline of the same in many parts 
while it had increased in others. The first countrywide census being taken in 
1872, it is difficult to obtain relevant statistical figures of the pre-census period. 
i But reports of Buchanan Hamilton, and others throw good light into the story 
7 In the State of West Bengal, in particular there has been a considerable increase 
in the urban population, while there has been a gradual decline in the rural 
population. But many areas particularly in Burdwan, Bankura, Birbhum and other 
districts were very densely populated in the past. It is therefore necessary to 
prepare relevant maps of the population of the pre-census period preferably by 
| the shade method in order to bring out the population picture of the past. The 
housing and settlement pattern and other factors may be taken into account in 
making such a study, It may be pointed out that the past picture would un- 
doubtedly help in future planning and settlement of ‘India’s population. 


| 

1 

| I. STAIN TECHNIQUE 

| 

| . Section of Botany 

4 A symposium on ‘‘Stain Technique” was held at 2-15 P.M, on 3-1-1956 in 
( the Botany Section during the 43rd Indian Science Congress Session held at Agra. 


1, Dr. B. M. JOHRI (Delhi University) opened the discussion : 


sacs, endosperms and embryos in their entirety. In such cases dissected whole 
mounts bring out the structure quite clearly. They have to be stained differently 
than the microtome sections. Occasionally the ovules from preserved material 
require a pre-treatment and have to be softened with 5 to 10 per cent aqueous solu- 
tion of KOH and subsequently cleared in lactophenol. ; i 

The dissected embryo sacs, endosperm and embryos can be stained with 
Delafield’s haematoxylin, acetocarmine, or cotton blue and mounted in 50 per cent 
f) glycerine in the first two cases and in lactophenol in the third one. Delafield’s 
haematoxylin gives good results because the contrast in nuclei, cytoplasm and walls 
is very pronounced. Acetocarmine and cotton blue produce homogeneous staining 
and moreover the latter stain usually fades within a few weeks. 


18 


£ 
With microtome sections alone it is not always possible to observe the embryo 


ali 
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To make the slides permanent, the temporary mounts may be sealed with 
balsam. Another easy method is to stain in aceto- or propiono-carmine, or Dela- 
field’s haematoxylin and mount in zirkle’s medium to which a little stain has been 
added. This medium sets firmly, holds the cover slip and sealing with balsam jg 


no more necessary. 


The minute size and delicate structure of the embryo sac, endosperm or young: 


embryos are serious handicaps in handling them. These ¿can be got over by 
sticking them to an agar film (05 per cent) on a slide, fixing in formalin-acetic. 
alcohol for an hour or so, and washing in water prior to staining. Preparations 
of dissected embryo sacs of Argemone mexicana made by the latter method 
and stained with iron-haematoxylin, counterstained with alcoholic fast green, have 
retained the brightness of the stain for three years. 

However, a method par excellence is to dissect out the living material, mount 
in dilute sucrose solution, and stain with -005 per cent neutral red. 

These procedures have yielded excellent results in the, study of embryo sacs 
of the Santalaceae, Loranthoideae and Papaveraceae ; endosperm haustoria in the 
Leguminoseae, Cucurbitaceae, Santalaceae and Acanthaceae; and embryos of Trapa, 
Loranthoideae, Santalaceae and particularly of Isomeris (Capparidaceae). 


2, DR. G. PANIGRAHI (Cuttack) dealt with certain methods of Cytological 
staining of ferns and angiosperms and the following is the summary of 
his paper: 


_ The staining procedure adopted for root tip sections of ferns for counting 
chromosomes is the same as outlined by Manton (1950). Gentian Violet rather than 
Crystal Violet may be used as an alternative stain to Haematoxylin. Haematoxylin 
stain technique was found unsuitable for Caltha whose chromosomes seem to show 
clumping after the use of this stain. Its root tips were squashed after pretreatment 
with 0:2% Colchicine. Although chromatids separated from each other at their ends 
at times, chromosomes were better spread and the centromere did not split unlike 
the chromatid separation due to splitting up of centromeres after pretreatment with 
hydroxyquinoline. Fern root tips were generally analysed by squashing technique 


after pretreatment with hydroxyquinoline (Panigrahi, 1955) which contracts chromo- 
somes appreciably for better spread. 


3. DR. M. S. SWAMINATHAN (1.A.R.1., Delhi) spoke on the acetocarmine method 


of staining with reference to Cytological studies in plants with small 
chromosomes. He said: 


In small chromosome plants, lack of proper differentiation by staining between 
the cytoplasm and nucleus hampers critical studies of meiosis in microsporocytes. 
The amount of iron added is an important factor in aceto-carmine staining a" 
attempts have been made to standardise the procedure in this respect thereby 
saving the individual worker from undertaking empirical efforts. Fixing the 
anthers in propionic-alcohol (3 parts of absolute alcohol and 1 part of propionic 
acid containing saturated Ferric acetate) for 24 hours and smearing them in pro- 
piono-carmine gives bright staining in many members of Graminae with very small 
chromosomes. The nucleolus is also stained prominently. This technique with 


slight modifications can be used with advantage by those interested in the Cytolosy 
of small chromosome plants. 


4, SHRI A. K. SHARMA (Calcutta University) dealt with improvements in 


Chromosome fixation and staining. The following is a summary of ws 
contribution : 


The principal lines of progress and the advances in knowledge thus attained on 
fixation and staining in recent years have been indicated, The works of autho 
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and his associates in connection with a number of new techniques have been 
yr briefly summarised. Coumarin technique of Sharma and Bal has been recom- 
f mended for plants with long chromosomes, The same is true for Phenol technique 
by Sharma and Bhattacharyya and Hormone technique of Sharma and Mookerjea. 
Aesculin has been suggested for Palms (Sharma and Sarkar). Paradichlorobenzene 
method has been found to be the most widely applicable one and is specially 
suited to those with high chromosome number (Sharma and Mookerjea). All these 
methods have been published from time to time in different journals and these 
have enabled the authors (Sharma, Sharma and Sharma) to establish a new 
theory of speciation in vegetatively propagated plants. Tt has been emphasized 
that the so called “mutagenic” chemicals can be effectively employed in chromo- 
some analysis if applied in concentrations below the subnarcotic one. Trials with 
even iron free water (Sharma and Sen) have shown the property of clarifying 
chromosome structure in certain plants when even the standard prefixatives fail. 
It is therefore suggested that the change in plasma viscosity, necessary for cliromo- 
some scattering can be brought out by any change in the surrounding medium, 
even in whatever minimal concentration it is changed. ‘Therefore different plants 
respond to different chemicals, depending on the degree of viscocity change they 
require for their chromosome clarification. About the staining cum fixing, 
Orcein/HCl mixture has been considered to be the best, though it may cause 
fragmentation if the heating is prolonged for a few seconds more. 


X 


5. "I. N. KHOSHOO (Amritsar): Chromosomes from herbarium sheets of 
Impatiens. , 


The pollen grains of the north-west Himalayan species of the genus Impatiens 
Í have been studied. They contain at shedding the crescent shaped generative 
nucleus in prometaphase and a faint tube nucleus. The generative nucleus often 
| remains in that very condition in the pollen of pressed specimens. Riped but 
undehisced anthers are soaked overnight in a separate solution of Iron acetate in 
45% Acetic acid rinsed and equashed with dilute acetocarmine. Preparations are 
heated several times to boiling and by ‘applying judicious pressure it has been 
j possible to obtain reliable preparations of the species I. edgeworthii, I. amphorata, 
balfouri, balsamina, brachicentra, scabrida, thomsoni, amplexicaulis, roylei, and 
sulcata. 


6. *S. S. BHATTACHARJYA: (Calcutta): Culture of irradiated pollen grains of 
Impatiens and staining of the chromosomes in the pollen tube. 


i Investigations were undertaken to determine the pattern of heterochromatine in 
J the chromosomes of different species.of Impatiens and to study the comparative 
{ effects of X-radiations on them. Out of several species, I. balsamina (2n=14) and 
d I. sultani (2n=16) as well as I. Holsti (2n=16) showed great bulk of heterochroma- 
tine in their chromosomes. The pattern of the distribution of heterochromatine im 
the chromosomes was also varied and different from species to species. Subse- 
quently, experiments were mainly conducted to determine the differential X-ray 
Sensitivity among the definite heterochromatic pattern of Impatiens species. The 
Pollen grains after anthesis are already ready for germination. The pollen grains 
of most of the species germinate in a variety of solutions of sucrose, lactose, etc. 
The pollen grains were X-rayed after anthesis when all of them were in the 

Same nuclear phase. The schedule for culturing the pollen grains to obtain the 
best results is given. The experiments in culturing irradiated pollen grains of this 
i Species were extended to other plants and consistantly good results are being 

Obtained by employing this technique. 

SS Ee 


* Only abstracts were received but persons did not attend. 
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Mr. Vishnu Mittre (Lucknow) spoke on staining technique used by Palaeo. 
botanists and Dr. Ramanagina Singh (Banaras) on staining of micro-organisms, 

Prof. M. Sayeduddin, President of the Botany section summarised the obserya- 
tions made by the various participants and thanked them for their co-operation 
in making the symposium a success. 


Ul. MODERN TRENDS IN TAXONOMY 


1. Rev. Faturr H. SANTAPAU (Bombay) opened the discussion : 


There are two common and clearly defined tendencies on the subject of 
Plant Taxonomy among botanists. (a) hat what truly and nearly matters is the 
correct and easy identification of plants by any means, the simpler the better, 
(b) That only through the proper study of plant anatomy, cytology, embryology, 
etc.. can plants be classified and identified. 

These two views are not contradictory. The study of anatomy, cytology, 
etc., is essential for the proper understanding of plant phylogeny and for 
the placing of the plant in the proper genus, family, order etc. No system of 
classification can be built up if those branches of botany are ignored. 

In field practice, however, what is needed most is an easy and simple method 
through which one can arrive at the correct identification of a plant; it matters 
little how artificial a key is, provided it serves the purpose. 

Further even though field systematists will base their identification on gross 
external characters, it is clear that such characters are intimately linked with 
and dependent on the cytology or genetic constitution of the plant, its anatomy etc. 

In a word intense study of the plant in all its aspects must be continued, as 
all are needed for the proper identification of species; external characters will 
continue to be the basis of classification for field or herbarium workers; internal 
characters will be the basis of phylogenetic systems of plant taxonomy. 


2. DR. B. M. JOHRI (Delhi University) : Taxonomy from an embryologist’s point 
Of view. 


During recent years embryological data has often been used in solving taxo- 
nomic problems. Some evidences on the systematic assignments of Ewocarpus, 
Trapa and Butomus are considered here. , 

Exocarpus: Due to some resemblance with the fossil genus Sarcopus, Gagne 
pain & Boureau (1946, 1947) have included Exocarpus in the gymnosperms near 
the Taxaceae. Lam (1948) places it in the Protoangiospermae along with Salix 
and Casuarina. On the basis of floral and stem anatomy, Smith & Smith (1943) 
and Swamy (1948) regard Exocarpus as a specialized genus of the family Santa- 


laceae. Sussenguth (1954) suggests that a study of its embryology is necessaty 
to decide this issue. 


P. Maheshwari & Manasi Ghosh (1955; see also P. Maheshwari, 1954) Pave 
investigated the embryology of E. cupressiformis and E. spartea. ‘The main 
features are: fibrous endothecium, 2-celled pollen grains, ovule without any cleat 
distinction between nucellus and integument, monosporic 8-nucleate embryo sac, 
Cellular type of endosperm with chalazal haustorium, transverse division of the 
zygote, long suspensor which proliferates to give rise to additional embryos, and 
a ‘naked’ seed where the pericarp directly surrounds the endosperm. 4 coma 
parison with the embryology of other members of the Santalaceae fully justifies 
the inclusion of Exocarpus in this family. 

i Trapa: At various times Trapa has been placed in the family Onagraceae 
(Bentham & Hooker, 1883), in the Hydrocaryaceae (Engler & Prantl. 1924), im the 
sub-order Trapoideae as an appendix to Onagraceae (Hutchinson 1926), and in e 
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monotypic family Trapaceae (Pulle, 1938). The embryọlogical study ‘of Trapa 
bispinosa (Manasi Ghosh, 1954) reveals that it has a bilocular, semi-inferior ovary 
f with a single pendulous ovule in each locule. ‘The embryo sac conforms to the 

Polygonum type, the endosperm appears to be lacking, the embryo has a charac- 
teristic coiled suspensor and one of the cotyledons of the dicotyledonous embryo 
remains arrested. 

On the other hand, the Onagraceae has an inferior, tetra-locular ovary with 
many ovules in each chamber, the embryo sac is of the Oenothera type, the 
suspensor is short and inconspicuous and the embryo is typically dicotyledonous. 
In view of these features, erection of a separate family Hydrocaryaceae or 
Trapaceae to include Trapa is quite appropriate. 

Butomus : So far most systematists have included Butomus in the family 
Butomaceae along with Butomopsis (=Tenagocharis), Limnocharis and Hydrocleis. 
Pichan (1946) points out that on morphological grounds the last three genera 
should be transferred to the Alismaceae and Butomus alone should be retained in 
the Butomaceae. 


| The most outstanding difference in the embryology of (a) Butomopsis, Limno- 
charis and Hydrocleis, and (b) Butomus is that in the first three genera the 
| embryo sac is bisporic (Allium type) and five-nucleate (see Johri, 1936; 1938a, b) 
whereas in Butomus it is monospori (Polygonum type) and 8-nucleate (see Holm- 
gren, 1913; Roper, 1952). Moreover, in Butomus, a parietal cell is often cut off. 
| Thus, on embryological grounds Butomus stands quite apart from the other genera 
| which closely resemble the members of the Alismaceae. Sunder Rao’s (1953) 
work further confirms that ‘“‘Karyologically and morphologically Butomus umbellatus 
b is distinct and different from the other allied genera of the family.” ‘The pre- 
( sent evidence, therefore, supports Pichon’s realigument and only Butomus may 
i now be retained in the family Butomaceae. 
1 
i 
į 


Similarly, the embryological data also justifies the assignment of Cercidiphyllum 
(Swamy & Bailey, 1949) to a separate family, the Cercidiphyllaceae; of Zygogynum 
(Swamy, 1952) to Winteraceae instead of Magnoliaceae; of Alangium (Gopinath, 
1945; Mitra & Datta, 1949) to Alangiaceae instead of Cornaceae; and of Sphenoclea 
(Subramanyam, 1950) to Sphenocleaceae instead of Campanulaceae. 

The foregoing account is an undoubted evidence that embryological data is 
helpful in the solution of taxonomic problems. 


The concept of plant classification has been greatly moulded by many facts of 
plant science opened by endeavours of experimental scientists through decades. 
The problem taken up by the classical taxonomists covering Pre-Linnean, Linnean 
i and Post-Linnean periods has been attacked from many angles by the present 
day cytologist, experimental morphologist, anatomist, geneticist, phytogeographer, 
€cologist, embryologist and palaeontologist with a single central purpose of find- 
ing the natural interrelationships of affinity between the individuals or groups of 
individuals and their origin. The problem is yet a debatable one but facts 
gathered from the different branches of botany have placed the taxonomist on a 
Sounder footing today, in his attempt to construct a near-the-ideal tree of evolution. 

In this discourse, I have stressed how the facts of floral morphology, the 
Pattern of the construction of flower, the so called skeletal structure of the repro- 
ductive organs and their mechanism help us enormously to arrive at a reasonable 
Conclusion of interrelationships of plants in the chain of evolution. The vasculari- 
f zation of the floral system points out the real morphology of an organ. Tn the 
family Cucurbitaceae the author has shown how the different genera or species 
are tied up by a somewhat parallel pattern of construction, the evidence of their 
€volution from a common stock. The arrangement of androecium in Cucurbitaceae 


| 
| 3. Dr. H. L. CHAKRAVARTY (Calcutta): A study from the Cucurbitaceae. 
| 


S 
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in different -groups show. definite geometrical patterns in the organic floral mother 
axis. 


4. DR. G. PANIGRAHI (Cuttack) : Synthetic Taxonomy. 


Systematic toxonomy is fundamental to the study of Biology. The delimita- 
tion of the boundaries of the species following the principle of “typification” is 
based traditionally on their gross morphology and geographical distribution, but 
the modern trends in taxonomy are to provide clues to the solutions of evolu- 
tionary problems. For this, one must make use of all the significant character 
differences between two taxa and this must include cytological, genetical, physio- 
logical, ecological, anatomical, palynological and biochemical characteristics of 
the organisms concerned. 


5. Dr. M. S. SWAMINATHAN (New Delhi): The Problem of Intraspecific 
Chromosome Races in Taxonomic Classification, 


Although polyploidy has been recognised in nearly half the members of the 
plant kingdom, intra-specific polyploidy has been reported for less than 7% of the 
species of angiosperms and more than 90% of these polyploid types or chromo- 
some races have been described as distinct species. ‘The following evidence from 
recent cytogenetic and cyto-taxonomic work has created doubt about the existence 
of really intra-specific chromosome races in seed-propagated non-apomictic plants. 
First, chromosome races which were classified under single species have invariably 
found to be distinct both genetically and morphologically. Secondly, typical 
autopolyploid plants are almost non-existent in nature except in apomicts. Thirdly, 
differences in chromosome. number often reveal a strong genetic isolation barrier 
either as a relation cross-incompatibility or hybrid sterility, and fourthly, even 
allopolyploids derived from hybridization between species having widely different 
homologies may resemble one or the other of their parental species so closely 
that they have not been recognised as distinct by taxonomists. ‘Ihe writer's 
investigation in two tuber bearing Solanum species in which chromosome races 


were identified, supports the view that chromosome races are in most cases distinct 
species and should be named as such. 


The study of intra-specific chromosome races, besides being of taxonomical 


interest, is also of considerable practical importance in plant indicator studies with 
teference to various purposes, pate i 


6. Dr. AMIYA KUMAR DATTA (Calcutta): Role of vegetative anatomy in 
Taxonomy. 

It has been realised by taxonomists that a systematic classification based om 
external morphological characters can hardly be phylogenetic, but in order to be 
phylogenetic, it should include all evidences derived fr 
cal, cytological, ecological and other studies. 

In recent years, the role of anatomy as an aid to taxonomy has been proved 
to be of special importance particularly where the material is incomplete. 

So far, anatomy of secondary wood used to receive more attention than anatomy 
of other parts of plants; but anatomy of latter was strongly advocated for taxon0” 
mic purposes at the symposium of Linnean society (155th Session) 

The practical value of anatomical chatacters ha 
(1) the identification of commercial timbers, (2) 
families and orders of fossil plants and (3) the identification and contro 
adulteration of crude drugs and food articles of vegetable origin. 

The anatomical data provided in literature so far, are yet too meagre and in- 
complete when compared to mass of external morphological characters. Thus at 


om morphological, anatomi- 


ve been applied with profit in 


the recognition of species, sere 
1 O 
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the present moment the anatomical data, 
s cannot play their role properly. : 

In taxonomic studies, characters which may be considered to be of importance 
must be relatively fixed and non-plastic, and ecological and physiological characters 
are to be avoided. A contribution of anatomical characters, rather than single one, 
should be taken into consideration for taxonomic purposes. 

The International Association of Wood Anatomists and also Metcalfe et al 
(1942-43) in the Linnean Society Symposium gave outline of the foliar and cauline 
characters that are to be relied on for diagnostic purposes. Boe 
| ` Examples have been cited in the paper in support of the revision of the 
existing systems of classification with the aid of anatomical ch 
to morphological and other characters. 

Lastly, it may be mentioned that the study of vegetative anatomy of a few 
| species of the family Acanthaceae by the author reveals that the different genera, 
| at least a few need re-distribution and they should be shifted to suitable positions 
} in existing systems of classifications. 


in most cases of taxonomic studies, 


aracters in addition 


7. SHRI R. SHSHAGIRI RAO (Botanical Survey of India, Calcutta) : 


In spite of the remarkable progress in the study of embryology, cytology, 
anatomy and other allied aspects of internal morphology, the classical method 
followed in the study of plant taxonomy, namely, the study of external morphology 
still occupies a unique place in plant taxonomy and forms the most important 

Í basıs in the identification and nomenclature of plants. However, it has been 
x accepted that in modern study of plant taxonomy, the value of data offered by 
f the study of various aspects of internal morphology noted above has been immense 
| as subsidiary characters and more particularly in clearing up some of the intricate 
| problems in relation to the specific and generic affinities and sometimes in estab- 
| 1 lishing their status. Classification and identification of plants primarily on the 
| basis of the study of the internal morphology cannot be practical and will end in 
| / utter confusion. 

i An example how the anatomical data have been useful as supplementary 
characters in the case of much discussed problem of the affinity of Grewia Linn. and 
Microcos Linn. and their generic status has been explained, pointing out how 
much beneficial it would have been if embryological, cytological and other allied 
data on internal morphology with regard to these two genera are available in 
establishing their affinity and status once for all. 


8. Pror. S. P. AGHARKAR (Poona) : 


Prof. S. P. Agharkar pointed out that it is not true to say that all systems 
of classification are purely based on exomorphic characters, although the external 
s characters do form the basis for taxonomic classification. For field determination, 
JA the external characters are very helpful. Other evidences are useful for finding 
| out minute differences and also in distinguishing critical species. 

A 
j 


9. SERI VISHNU MITTRE (Lucknow) dealt with the value of Pollen morphology 
im taxonomy, 


10. *DR. T. N. KHOSHOO (Amritsar): Biosystematics of Sisymbrium trio Linn. 


Sisymbrium irio Linn. is the only species of its genus that grows in the 
Punjab plains. It is highly poly-typic. So far only one type of hybrid (8x) has 
either been seen in nature or obtained experimentally. The nature of the isolating 
Mechanisms js being intimately followed. Classical taxonomy recognises all the 
Taces under one variable species, S. irio Linn. A comparison with the Linnean 
holotype reveals that it resembles only the hexaploid race, There is ample 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


eee 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
138 Proc. 43rd Ind. Sc. Cong.: Part IV 
nee for its taxonomic revision, and S. irio, as conceived under classical 


evide i c 
remain as one unit, 


taxonomy, should not 


Suri SALIL KUMAR CHATTERJEE (Darjeeling) : Modern Trends in Plant 
Taxonomy, 


11. 


Plant taxonomy, dealing with the orderly arrangement of plants, arrives at its 
principles by the method of analysis, comparisons, and contrast and by the method 
of synthesis attempts to reduce to order what otherwise appears chaotic. It is now 
gradually becoming clearer and clearer that our observations to understand the 
principles of taxonomy should not be confined to the laboratory nor to the her 


barium only; they should be supplemented by extensive studies in the field, for 


only in this way shall we learn to appreciate the multitudinous variations which 
plants exhibit and to appreciate the problems that confront the taxonomist on every 
hand; 

Taxonomic study has among its objectives the learning of the kinds of plants 
on the earth and their names, of their distinctions and their affinities, their distri- 
butions and habitat, characteristics and the correlation of these facets of knowledge 
with pertinent scientific data contributed by research activities of related fields of 
botanical endeavour. All these products of taxonomic research are essential to any 
study of the natural resources of an area, to studies of land potentials, to evalua- 
tion of resources of raw materials possibly suited to man’s needs in a multiplicity 
of activities. 


Modern taxonomic study shows that it is a science that is dependent on many 
other sciences and they in turn are equally dependent on it. A taxonomist must 
have a knowledge of morphology, he must know not only the gross morphology 
of the plants with which he works, but if he is to comprehend the relationship 
of these plants he must often be conversant with studies of their embryology, floral 
anatomy, ontogenetical development and teratological variations. Modern syste- 
matists place considerable value on the importance of cytogenetic findings as 
criteria in delimiting the species and its elements; data of this character have 
proved to be of inestimable value in demonstrating the presence and taxonomic 
significance of exceptional chromosomal situations and of breeding behaviour over 
successive generations. In addition to an appreciation and understanding of the 
contributory value of morphological, anatomical and cytogenetical findings, modern 
taxonomic studies reflect the significance of distributional patterns and of more 
detailed data concerning the extent of normal variation and its causes. All these 
wider viewpoints demonstrate the increasing dependence of taxonomy on the find- 
ings of related sciences; the product of modern taxonomic research is rapidly 
becoming one of the synthesis rather than of individual conclusions. Recent decades 
have witnessed a revival of interest in the science of taxonomy; a revival engendered 
in part by renewed explorations by the recognition that taxonomic groups 
are biological entities and not merely morphological aggregates, by a re-valuation 
of phylogenetic criteria in which wholly new concepts of group relationships have 
materialised, by extended field studies correlating morphological variations with 
environmental and distributional factors, and by a realisation of the significance g 


synthesis of all these related data toward the resolution of the problems of syste 
matics in the world’s flora. 


Taxonoiny, in its recent aspect, pays stress to the problems associated with 
the distributions of plants which again closely relates the migration ‘of plants: 
‘Knowledge of plant distribution is pertinent to the determination of geograph’ 
areas of origins of species, of genera, and often of families—all factors that af 


_ important in determining matter of genetical relationships. These studies in di 


d Only abstracts were received but persons did not attend. 
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| tribution and geography bring taxonomy into the field of ph to, - 

Z enquiry into why a group occupies the area that it does, Hid sna BA ee 
there, how rapidly it is migrating, and what evolutionary trends it is showing. 
Studies with this wider viewpoint represent a synthesis of ecologic, genetic- and 
taxonomic aspects leading to a better understanding of a series of common problems. 

Present-day taxonomists recognise that gross morphological characters are not 
always adejuate to provide reliable means of differentiation between features that 

y are of major significance from those of minor significance, or to serve necessarily 

i in the determination of genetical relationship between taxa. This recognition has 

| resulted in the need for a re-valuation of all taxonomic work conducted by earlier 

+, devotees of the descriptive method, a re-evaluation that will take into considera- 
tion, in addition to the morphological criteria, all other scienfific data pertinent to 
the situation and as contributed by allied botanical sciences. Thus the present-day’ 
taxonomy is based on the primary importance of morphological distinctness and 
affinity, but it is infiuenced appreciably by the findings of the cytologist, geneticist, 

| anatomist, ecologist and others. i 

Taxonomy is passing through a closing era of descriptive taxonomy and into 

j an opening era of dynamic systematics. To achieve the goal, modern taxonomists 

should possess the combined training of a.acytologist, geneticist, morphologist, 

l anatomist and ecologist. He should know the correlation of the ecological and 

phytogeographical factors with the morphological characters. He should know the 

unlimited opportunity for the bio-chemically trained physiologist who will work in 


i concert with the morphologist, anatomist, and taxonomist on problems of phylogeny 
& of plants at all taxal levels. Modern trends in plant taxonomy demand the team- 
f work and collaboration of botanists of all disciplines and the considered evaluation 


{ of data from all the sources, without any orthodox bias. 


In the end, Rev. Father H. Santapau (Bombay), summarised the contribu- 
tions of the various participants. He said that it is remarkable how taxonomic 
| conclusions reached on exomorphic characters alone have been corroborated by 
i cytological, anatomical, embryological and other characters in most cases. The 
latter, However, cannot be used before the plant is identified quickly in the field 
necessarily on the exomorphic characters. All.the other evidences can assist to 
make Taxonomy perfect. 


"Prof. M. Sayeeduddin, the President of the Botany section, who was in the 
chair, thanked the participants for their contributions. 


aie 


THE ROLE OF MUSEUMS 
a Pror. Mrs, HOMAI JAL MOOS: ; 


f The ideal Museum has been dreamed of but has not yet been built. The 
ideal Museum presents, in logical order, the entire story of the Universe, the 
earth and its inhabitants, together with their total relation to each other. Practi- 
cal limitations prevent such a museum from becoming a reality but the goal is there. 

The scientist educator is concerned with the interpretation of nature rather 
than with its mere presentation. The day of the 1,000 stuffed animals in one long 
case is gone. ‘Ihe scientist-educator knows that man must see Nature as a whole 
since he must live as a whole being within its framework. Not only should the 
museum house the priceless objects of the earth displayed in dramatic settings 
that ‘amaze and delight all who come to see it, but the Museum should be all 
things to all men, It should meet the needs of the housewife, the farmer, the 
industrialist, the teacher, the college student. and the child. Each must find, 
among its offerings, an answer to his questions, an undérstanding of daily living 

and an appreciation of his own place in a highly complex and interrelated world. 


19 


ae 
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The Museums in India should stop from producing artistic, historical and 
scientific sideshows and try to promote a ETUNG outlook: 
My impressions of the Museums which I visited in Europe and America are. ; 
(1) An outstanding feature of Museums in the West is, the emphasis they | 
place on popular education or informal education. 'In order to reach as large a | 
i number of people as possible, extensive educational programmes, both for children | 
and adults are adopted by Museums. , í H | 
: (2) New interests and hobbies are stimulated in many of the visitors, 
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(3) The rich resources of the museums are made available to class-rooms. 7 
| Š } 
j (4) Sound and various mechanisms add attractiveness, thus making the exhibits 
visible. ; S aie J s 
(5) The various clubs run by museums play. a very important rôle in school, : 


Í university and adult education. | 
j (6) The live radio broadcasts from the museums are heard by a large majority | 
| 

of people. ¢ 

(7) The televised shows from the museum bring the museums very close to 
the people. i 

(8) The free film and filmstrip shows accompanied by lectures are very 
tively heard by a large audience. 

(9) The library and research facilities for scholars are gallore, 

(10) Service to the community in making them understand art, archaeology, 
ethnology, applied and industrial art and science, music, rural art, painting ete, 
are the main features of the Museum. 


(11) Buses bring the children to the museum. 


atten- 


| 

Í 
4 (12) The latest word in museums. is. “Museums on Wheels’’. ‘he mobile units » 
i are a novelty in modern educational technique, The Travelling ‘Trailside Museum / 
{ of the Cleveland Museum of Natural History serves not only the rural com- | 
4 munity but hospitals, orphanages, schools and rural colleges, ‘The exhibition trailer f 
j is towed by a towing tractor. | 
l Thus the museums of the West through their programmes of popular and i 
i scientific education for children and adults contribute to the economic and cultural i 
a life of their communities. 5 | 
le In India also a venture in this field: is called for, | 
! | 

L BASIC NEEDS FOR THE STUDY OF PHYSICAL ANTHROPO- 

LOGY, 

i 

y . j 

Section of Anthropology and Archaeology. 3 

Chairman: Dr, M. N. Basu { 


1. Dr. $. S. SARKAR (Calcutta) opened the discussion : | 


ka? peels inspite of nearly half a century of anthropological studies, mainly 
under Hs aegis of the various Governments, very little data on physical Anthro- 
pology have so far accumulated and the applied anthropologist is handicapped 
problem of personal identification, one 


A ologist should have a fundam biology 

: ; ental background of bio 
and other sciences of the intermediate standard at least. A good knowledge of 
Zoology and Compara a physical anthropologist 
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Byolitioilary outlook is conspicuously absent in the physical anthropology of Indi 
) for which adequate biological knowledge is necessary. Human Biology 4 dade 
| heredity has advanced very little in this country although they could be of much 
use in problems of national welfare. Selection of subjects is a basic problem in 
anthropology and this involves knowledge of cettain elementary principles of 
genetics. Even in 1954, we find in works done in a Government institution 
peoples being lumped under a linguistic or provincial title without any regard to 
mating groups whatsoever. ; 

Teaching at Postgraduate level at the Universities should be more utilitarian 
and this can only be possible if at the graduate level of studies the fundamentals 
b, are thoroughly taken up. An experimental and scientific outlook is the basic need 
and only those trained in the fundamentals of science shouid be accepted for Post- 
graduate studies. It appears that the lack of scientific outlook and training is the 
main cause of the present dismal position of physical anthropology in India to-day. 


| 2. Mr. M. K. NAG (Calcutta) pleaded for the standardisation of somatometric 
measurements and read his paper. 


The present trend of the physical anthropologists is to give more and more 
emphasis on genetical studies, but it will not be possible to altogether discard the 
use of physical measurements in the study of physical anthropology. ‘The chief 
object of taking physical measurements of different groups of people is to make a 
racial classification of the groups on a rational basis. It is, therefore, essential that 
the measurements taken by different anthropologists on different groups of people 
are strictly comparable. è 

Prof. P. C. Mahalanabis showed in a remarkable paper in Biometrika in 1928 
that about 55% to 70% of the somatometric measurements taken by ten renowned 
anthropologists of the'world were quite useless for the purpose of comparison 
owing to lack of agreement in definitions and technique, although all these measure- 
| ments (with one exception) were taken after the International Agreement of Monaco 
] on Anthropometric Measurements in 1906. Since then some progress has been 
made in the standardisation of somatometric measurements and Martin’s classical 
book published in 1928 has helped much in that direction. 

India presents a special problem in this respect. It is a vast country inhabited 
by about 340 millions of people comprising a large number of ethnic groups. 
It is not possible to make a complete study of the racial classification of the peoples 
of India on the basis of physical measurements taken by a single anthropologist 
| or even a few anthropologists, however efficient they may be in their technique of 
| measurement or however rigorous may be the statistical methods applied. It needs 
\ an exhaustive and systematic collection of comparable somatometric data by a 
A number of trained anthropologists. During the last few years, eminent anthro- 
S pologists in India have, however, expressed the view that the soimatometric measure- 
‘ ments taken in India by different anthropologists are not comparable to the desired 
extent. So it is of primary importance that something should be done in India 
for the standardisation of somatometric measurements, which is, I think, one of 
the basic requirements of physical anthropology in India. 

The best way to do it is to conduct experiments in which the same characters 
of the same series of subjects may be measured by different anthropologists in- 
dependently. These experiments, if conducted in all the anthropological centres 
of India, will provide valuable data for (i) the modification of the definitions of 
some characters, (ii) elimination of some characters and (iii) the preparation of a 
f Standard list or a series of standard lists of characters. Statisticians may be of 
help to the anthropologists in this matter. The only instance known fo me of 
such an experiment in India is one conducted in the Anthropological Department 
of the Calcutta University where three anthropologists tools indep endeniiy De 
Measurements of 4 characters on a series of 50 subjects. It is essential that similar 
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experiments should be conducted on a larger scale in all the centres of anthropology 
in India. © 


3. DR, N. DATTAMAJUMDAR (Calcutta) said that standardisation was not pos- 
sible as all efforts had failed in this direction, 


4, Mr. SACHCHIDANANDA (Ranchi) held that after a basic grounding in gencral 
anthropology at the under-graduate level it is desirable for Universities 
to specialise in separate brauches of the subject. 


5. DR. G. R. GAYRE (Saugor) suggested for deep consideration for this and 
requested the chairman to form a sub-committee. 


The chairman Dr. M. N. Basu was glad to announce at the end of the dis- 
cussion the resolution that was adopted. 


‘It was resolved that the Anthropology section is disturbed at the lack of co- 
ordination in the training of students and researchers in this subject and therefore 
it requests the Indian Science Congress to inform the Government and Universities 
of this resolution and furthermore it requests the Indian Science Congress to call 
a conference at an early date for- the discussion and drawing up the detailed 
curricula proposed. Meanwhile a sub-committee has been constituted consisting of— 


1. Prof, P. C. Mahalanobis—Chairman, 
2. Dr. N. Dattamajumdar 

3. Dr. S. S. Sarkar 

4. Dr. G. R. Gayre 


to frame the initial memoranda for this: conference.’ 


H. SOCIAL ANTHROPOLOGY AND SOCIOLOGY. 


1. Pror. NIRMAL, KUMAR BOSE (Calcutta) in opening the discussion said : 
In recent years Sociology has tended more and more to deal with abstractions 
while social anthropology has been concerned more with wholes. There was a 
time when Sociology. under the influence of Evolutionism, tried to frame gene- 
talities. L Anthropology was also subject to a similar. ATE? but has swung 
Aone 2 an appraisal of the uniquenesses of specific Wiii ) 
P ee sae iR gare ry apen moving along the latter direction (for instance, 
to give up altogether He Pe Sarma and others). Ut may be useful for us not 
RI TE e other approach, but look for generalities as well. 
rk of a more fundamental nature may also be fruitfully undertaken; 


one such being the 11 e of : 
S 
ifluenc social custom relating to marriage on the I J 


2. DR. N. DATTAMAJUMDAR (Calcutta 


and sociology and said how they 
grounds. i 


) traced -the ancestry of anthropology 
co-operated and covered some common 


3. MR. SAC AD a j 
social eA ee foamy erate ihe, Recent eRe 
anthropologists take up such trp, Applied social anthropology made 
pologists were turni P. i an problems. With tribes disappearing social anthro- 
Pea eg fae tas to more sophisticated, people. In England the social 
Between ie sical aa ee to sociologists than anywhere else. The, schism 
‘tion of ee and K ast anthropologists is complete. In America the tradi- 

ialise i oe DaS still being followed. In ‘India we should try 1 
Specialise in one branch with an intelligent appreciation of other branches rathet 
than dabble in all the branches. The fences between sociology ae social anthro- 
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pology had vanished and the door opened was interdisciplinary co-operation in 
' socjal sciences. j 4 


4, JYOTIRMOYEE SARMA (Calcutta) (In Absentia) : 


Social Anthropology is essentially an outcome of the functional school of 
cultural anthropology and is distinctive from descriptive ethnography, and historical 
ethnology. The object of social anthropology is to study in details a given society 

j in its entirety by noting the interrelationships of the various institutions within 
{ it. The interest of social anthropology lies on the general attributes of that society 
which, when compared to general attributes of other societies, may lead us to 
if make generalizations on the nature of Society itself. f 

Social anthropology thus merges with sociology. The latter discipline regards 
its subject matter to be “human society”, or “the group life of man”. More 
specifically, the sociologist studies social relations, social ‘institutions, social pro- 
cesses and social trends. The difference between social’ anthropology and sociology 
may be explained only in the light of history. As anthropology has been a dis- 
| cipline which studied non-European peoples, most social arithropological studies 
have been made of non-European societies, Sociology, on the other hand, although 
based on the writiugs of the social philosophers, developed’ as an empirical science 
in the studies of American communities and social institutions. Sociology has 
come to mean the study of urban societies. ele ; his 

In India, studies of tribal and village communities may be said to belong to the 
realm of social anthropology. But where should the’ studies of urban India belong ? 
There is no reason as to why such studies should not be called social anthropo- 
f logical, except in the definition of -social ‘anthropology itself. Due to the hetero- 
{ geneity and vastness of urban areas, the urban sociologist is forced to limit his 
i research to selected parts of the city, or to particular urban institutions. But in its 
emphasis on studying a given society in its entirety, social anthropology leaves 


no consideration for such sectional studies. 
The discussion was rounded off by the chairman Dr. M. N. Basu. 


I. THE PROBLEM OF RURAL HEALTH. 
Section of Medical and Veterinary Sciences. 
CPER 6 DR. Smo Mitra (Calcutta). 


1. DR. K. C. K. E. RAJA (New Delhi): 


TO enna 


In opening the symposium Dr. K. C. K. E. Raja (New Delhi) stressed the 
importance and urgency of the rural health. problem and pointed out at the outset 
that 82-7 per cent of the population live in the villages, the average density 
being .529 persons per sq. mile. He also stated that-while the need for rural 
health development was undoubtedly great, there were many difficulties in the 
formulation and execution of the necessary measures, the removal of which should 
be the: essential preliminary steps towards successful programme of action in 
future. He then mentioned about the following important difficulties : ; 

(1) ‘Improvement of health and welfare of the people depends largely upon the 
financial assistance from the local community but 75 per cent of the villages in 
India- having less than 2000 population ‘and the econoinic status being low ade- 
quate funds would not -be available for health, education and other needs of the 
People. Sparse distribution of population in. certain parts of the country makes 
much more difficult the execution of measures for improvement, such as, personal 
health services for preventive and remedial care,’ provision of safe water supply, 


—F 
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proper disposal of human wastes aud maintenance of sanitation at a reasonably 


satisfactory level. . 
(2) Unwillingness of all types of health workers to live and work jy the 


villages for prolonged periods is SONOS important obstacle to the development 
of proper services in rural areas, This is largely due OAE UAC of amneties 
in the rural areas such as, unsatisfactory housing conditions, difficulty of trans- 
port, insufficient facilities for the education of children and lack of Opportunities 
for recreational and cultural pursuits etc. 

(3) The state of affairs under which a young doctor has to function in a 
medical institution in the rural areas may appear to him to be wholly dishearten- 
ing. Lack of laboratory, X-ray and anaesthetic services and Opportunities for 
consultation with specialists which he considers as the essential requirements of 
modern practice, discourages him to work in the rural areas especially in the 
absence of any specific training during his medical course which could stimulate 
in him sufficient initiative, imagination and adaptiveness to cope with the new 
and unfamiliar conditions in the rural areas. He is always apprehensive of being 
reduced to the level of quackery practice. 

Dr. Raja then pointed out that the health of the individual and of the com- 
munity was influenced by a variety of factors and that curative and the preventive 
aspects of medical care formed only one among the many measures that are 
necessary, e.g. a healthy environment to live in, sound nutrition, elimination 
of hazards to health associated with employment, facilities for recreational and 
cultural pursuits and above all, practice of hygienic mode of living. ‘Therefore the 
proper setting for improved health could only be created by an all round advance 
in the standard of living and that almost every activity described towards national 
development had its bearing on the problem of health. He, however, wanted to 
confine his considerations on some major matters relating to the organisations of 
services for preventive and medical care to be provided for the rural population. 
In this connection he gaye a brief resume of the national health programme 
Jaunched under the First Five Year Plan and that which was likely to be launched 
in the Second Five Year Plan. These, among others, included the national cam- 
paigns against malaria, tuberculosis, filariasis and leprosy, provision of health 
units and maternal and child care plans, a simultaneous approach to the problem 
of environmental hygiene including water supplies and other sanitary measures. 
He then briefly described the Progress so far done in each of the above projects 
and he felt that the ,Government’s attempts were proceeding on satisfactory lines. 


According to the speaker the above national campaigns for improved health 


could be promoted only by the creation of the necessary trained personnel of 
different types. The minimum requirements to push the plan to success are 
doctors—90,000, nurses—80,000, midwives—80,000, health visitors—20,000, nurse-dais 
and dais—80,000 and sanitary inspectors and health assistants—40,000 as against 
70,000, 22,000, 26,000, 800, 6,000 and 4,000 respectively which would be available 
in the connut ioy 1956. Besides above the country would need pharmacists, 
dentists, technicians of various types. Considerable augmentation of medical and 


dental coll i iliti ae Bc 
en eges hospital facilities and training of auxiliary personnel would be 


To overcome the difficulties men 
recommendations : 

(1) Considerable augmentation o 
personnel. 

(2) Grant of a special pay for setvice in the rural areas, provision of local 
transport and granting of a subsidy towards education of children 

(3) Creation of a special cadre and appointment of full time officers without 
private practice to undertake both curative and preventive medical care. In this 
connection, the speaker pointed out that the medical education was the longest 
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| and the most costly of all professional training and that it would be unjust to 
offer the same scale of pay and emolu 


A S ments as that of the officers of the adminis- 
| trative services. 


| 
(4) There should be rotation of service betw 
| to avoid discontentment and monotony, Short 
| introduced. 

(5) The rural medical institutions should be 
laboratory and X-ray plants, at least as a part 
the importance of these services cannot be den 
organised that the medical officer could ordinaril] 
/ areas. 3 

(6) The rural hospitals and dispensaries should be linked to the more elabo- 
rately staffed and equipped institutions in urban Centres, 
(7) The principle of contributory health schemes as suggested by Col. P. C. 
| Datta should be supported and attempts should be made to work it up. In this 
scheme the annual contribution of the families should be graded up from Rs. 10/- 
to Rs. 25/-. The amount thus collected should be supplemented by the District 
Board and the State Government, each at the tate of Rs. 2/8/- per annum per 
| capita for families with income below Rs. 500/- per year and Rs. 2/- per capita 
for those with income between Rs, 500/- and Rs, 900/- per year, 


een the rural and urban centres 
refresher courses should also be 


Provided with the facilities of 
of long term measures, While 
ied the training should be so 
y do without them in the rural 


1 Place of indigenous system of medicine in a national health programme : 


| The speaker then discussed the place of indigenous system of medicine in a 


k national health programme for- rural areas, ‘He said that one point which might 
Dr, be missed by the people was that the existent indigenous systems represented only 
Va a state of development of medicine which at one time was at a high level of 


| excellence but the world had moved a long way from that time. On the other 
hand, modern medicine with the help of all the available resources of the physical 
| and biological sciences attempts to interpret health and disease and promotes 
i measures to cure and prevent sickness and contributes to the advancement of 
i man’s general sense of well-being. The extent to which success has been 
i achieved in reducing morbidity and mortality and in prolonging life and in increas- 
| ing the working capacity is phenomenal and there can be no going back on the 
l progress achieved and the rural population has as much right to ask for the 
{ best medical care as the inhabitants of towns and cities. Antimalarial measures, 
| mass campaigns against venereal diseases, the use of newer drugs in tuberculosis 
| ete. have all demonstrated what can be achieved by adoption of modern methods 
| in the field of medicine. He was not, however, in favour of total condemnation 
| of the indigenous systems and he advocated the following: five points programme : 
4 
/ 
N 


(2) There should be an adequate provision for research with these systems to 
incorporate those which prove valuable. 

; (b) Qualification in modern medicine should be made a prerequisite for train- 
ing in the indigenous system of medicine as adopted in U.S.A. and U.K. for 
training in Homoeopathy. 

(c) The Central and the State Governments should declare that modern 
medicine will be the basis for development of national health services. 

(a) The practitioners of all indigenous systems should be registered through- 
out the Country, and after a particular date, no others should be permitted to get 
themselves admitted to these registers except those who fulfil the second condi- 
tion. Eyen with this restriction there would stili remain. a considerable number 

J of practitioners of the indigenous system for about 25 to 30 years to come, to 

if Serve those who desire to be benefitted by them. 

(€) Implementation of the above principles should be carried out on an all- 


India basis, the necessary parliamentary legislation being undertaken at an early 
date, 
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In emphasising the above five. points Dr. Raja mentioned about what Chin 
had.been doing for the health of her people. While she was making use of 
the practitioners of their indigenous system to provide medical care for those who. 
wanted, she was pushing forward her programme for Us Ue personnel in-modery 
medicine and stopped the training of practitioners in EBOIB SOUS: systems. . Similar 
decisions should be adopted by India and those who are already practising indi- 
genous system should be given further training so that they can be employed 
for preventive health work. / oT 

Finally, Dr. Raja stated that the rural health programme should be considered 
as a part of the total scheme of improvement of life of our village population, 
which includes improved agriculture, diversified employment, better housing, more. 
abundant of food,. raising of standard of education and culture etc. Conquest of 
disease, amelioration of suffering and enlargement of man’s capacity to enjoy life: 
etc. are the fitting rewards to be earned by the workers in the field of health, 


2. DR. SESHAGIRI RAO (Bangalore) : 


Dr. Seshagiri Rao (Bangalore) stated that the importance of the problem of 
rural health in India could not be over emphasized when it- was realised that the 
bulk of the population in India lived in the villages. The subject was difficult 
to tackle because a number of interrelated factors such as, illiteracy, superstition, 
ignorance, traditional customs, ‘insanitary environmental conditions, overcrowding 
and inadequacy of.houses.etc, were involved leading to mal and undernutrition 
and high incidence and mortality in malaria, tuberculosis, smallpox, diarrhoea and 
dysentery, cholera and plague etc. In certain areas diseases like leprosy, venereal 
diseases, hookworm, guineaworm and soon were prevented. He said that the 
crude death rate in India was much higher, 16:2 per 1000, than that in the western 
countries ranging between 8:1 to 11:4 per 1000 and the infants mortality rate was 
more than 4 times higher, namely, 124-2 (rural), than the rates in western countries 
ranging between 18:5 to 27-2. In ‘India 42% of the total- deaths. occur among 
children under 10 years of age as against only 6% in England and Wales. The 
maternal mortality rate ranges between 15-20 per 1000 deliveries, the common causes 
being anaemia, sepsis, toxaemia of: pregnancy, haemorrhage and accidents in the 
latter. He emphasised the great. need for maternity and child: welfare services 
to provide both: institutional ‘and domiciliary care of, the mothers, and mentioned 
about the great shortage and death of trained midwife in the country. Among 
the common causes of infant deaths he mentioned prematurity, immaturity, broncho- 
pneumonia and septic rash. : na . cg 
was ‘(he ee ee sa ee eee rural Meen problems is a 
“inate E T En Hon, He said-that the diet-was not only ill-balanced Pa 
need and. that: compared i Sere a pees agame! LNE rc 
had come down to 1625 ea i Saconeumption peuloispcelorics pet day tg p 
E seat canes he Loe drop of over 350 calories. A SSA 
alil CEN a “ic ae 18% of the population had indications ae 
food production i.e nen petovncat stress should necessarily be given 

SaS re through the river valley: projects. 

The speaker then dealt with the disease 
country and were undermining the work 
and by itself was responsible for 37% 


that were causing devastations in the 
ing capacity. Malaria headed the list 
of the total deaths and the benefits dere 
e ramme has i renal. For instance, 
an economic survey in the Mysore State o Rea aon wa contro 
measures revealed that for every rupee spent on malaria control, the return was i 
the order of 93 rupees. He was, however, of the opinion that a spraying of DD". 
could not be a continuous process whereas irrigation projects will continue t°. 
e villages, he would recommend a WW% 
CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


s A 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


| Discussion: Medical and V eterinary Sciences 147 
| furlong dry belt around each village which he wa 
State. Further more, continuous public health 

keep vigilance over the effect of irrigation on th 


s going to adopt for the Mysore 

measures would be necessary to 

€ mosquito breeding, 

| Speaking about Tuberculosis which now stood second in the list he appre- 

{ ciated the B.C.G. Campaign but it lacked follow up programme. In addition to 

| B.C.G. he advocated adoption of other additional measures such as, improvement 
of nutrition, housing and socio-economic conditions. 


j The other diseases which the speaker discussed were smallpox, plague, leprosy, 
venereal diseases, filariasis, hookworm and guineaworm, 


Environmental sanitation was another important aspect of rural health problems 
which required immediate attention. ‘This included provision of water supply, 
improvement of general sanitation, collection and disposal of night soil, housing, 
control of food etc. Under the national rural water supply schemes some crores 
| of rupees had been provided but according to the speaker it was not necessary 
| to have very elaborate arrangements to give protected water supply. ‘The ordi- 
| nary well with stoning, parapet wall, platform and a soakpit was all that was 
Í necessary. The main defects of the tube wells was the lack of maintenance to keep 
them in good working order. Housing with much overcrowding adjoining cattle 
sheds and lack of proper kitchens and bathing and washing atrangemtnts also 
required a great deal of improvement, 


The speaker also mentioned about the lack of health personnel. He was in 


| favour of establishment of combined curative and preventive medical care through 
{ the establishments of chains of health centres. Already the Mysore State which 

y, had been doing the pioneering work had 157 primary health units; seven or eight 
j such units would be under a secondary unit and seven or eight such secondary 
i units would be placed under one district. A doctor at the primary centre could be 
j entrusted with all aspects of public health work including the pre-school care, 
Í medical inspection of school children, control of epidemic diseases etc. ‘The 


same idea of providing curative and preventive services by one agency was the 
basis of the community project and National Extension services. Since it was the 
plan of the Government to cover the whole country with these services it should 
i be considered as a happy augury for the future. 


3. Dr. A. C. UK, (Calcutta) : 


Dr. A, C. Ukil (Calcutta) suggested that the Government should have the major 


i share in public health activities of our country through an integrated development 
i plan, and accordingly the health centres should be located in the NES blocks. For 
j the success of this plan co-operation of the people and the doctors are essential. He 
( fixed the order of priority and the integrated plan as follows: Food, shelter, cloth- 


ing, social security, education and health, improvement of socio-economic conditions 
is more important than anything else. He agreed with Dr. Raja’s suggestion about 
the indigenous system of medicine and believed that medical men would have a large 
role to play in the context of national planning and the Rural Health Services should 
be made more attractive. 


4. Dr. SACKS (W.H.O., New Delhi) : 


Dr, Sacks, W.H.O. representative pointed out that the idea of medical relief 
j Should be replaced by that of medical care and that a part of the training of medical 
men should he in the rural area so that they become conversant with the diagnostic 
Skill at the rural level. He also suggested that the health and the social activities 
© co-ordinated and go hand in hand in the rural areas and that all the resources, 


Should be Pooled for the success of these activities, 


20 
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II. IMPROVEMENT OF LIVESTOCK IN RELATION TO PUBLIC 
HEALTH. 


1. Dr. P. G, PANDE (Lucknow) : 


Dr. P. G. Pande (Lucknow) opened the symposium. He said that the improve. 
ment of livestock in the country was linked up with positive health, but no steps 
had been taken in the First Five Year Plan to improve it. There was a considerable 
deficiency of protein and particularly of animal proteins in the diet of the Indians, 
Without the protein food in adequate amount no worker can carry out Sustained 
hard work. He said that hands were not idle but exhausted due to lack of animal 
protein, Milk was also consumed very little by the rural people because of 
limited production. Furthermore, the consumption of animal fat had been very 
little, being replaced by the hydrogenated fat which is merely a vegetable fat 
leading to fat deficiency. According to him cocogem or Vanaspati in India is 
dangerous. It causes mental deficiency and hence there is increase of failures in 
passing of the examination by the present day students of schools and colleges, 
Improvement of livestock is the answer and the animal husbandry department js 
lagging behind. There are two problems associated with this improvement viz, 
animal feeding and prevention and control of zoonosis and breeding, 

The speaker then pointed ont that for a countryside programme of breeding, 
6000 breeding buils of selective type would be necessary. Foreign bulls might 
be imported but they have to be kept in the hills. If the country has to depend 
upon the pedigree bulls which are now few in number it will take 25 years to 
carry out the scheme. The solution of the problem would therefore be popularisa- 
tion of “artificial insemination’. A single pedigree bull can serve 5000 cows instead 
of 60-70 in a year, Another point which he wished to emphasize was that the 
prerequisite for improved breeding was castration of undesired bulls, 


In regard to the feeding of cattle, he said that the country was deficient of 
fodder viz. hay, oil cakes, husks of grain and grains. ‘The cattle should be fed 
on grains also, in addition to chaffs. Nutrition of cattle is an important factor 
in the programme for their improvement, and hence new sources of fodder should 
be explored and supplementary foods must be found out. In Iowa (U.S.A.) pigs 
are fed on maize. He also said that, besides adequate health measures and 
disease control, a large number of Veterinary personnel would be needed and for 
that a two years short course might be implemented. ‘here should be one 
Veterinary officer attached to each NES Block and one breeding bull for 49 
villages. With the introduction of artificial insemination for which a suitable 
diluent would be necessary the number of bulls necessary could also be reduced. 
In any case, there should be more production of food grains and cereals. 

Among the zoonoses the speaker mentioned about brucellosis, tuberculosis: 
Q-fever, foot and mouth disease, rinderpest etc, 

The inspection service in the 
ment, Milk, meat, fish should all 


vice. In brief a good planning wo 
production. 


country is also poor and need much improve 
be brought under the general inspection SeH 
uld be necessary for better and large anima 


2, DR. K. KHAMBATA (Bombay): 


Dr. Khambata ( 
to mitigate, and wherever 


i r : e 
al disease to man. But experience in the fi 


; ndicated the folly of concentrating on prevention 
of disease alone, as it would only build large undernourished and unproductv™ 


stock, In this connection he pointed out that the more the animals were remove 
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from the state of nature, in order to increase their productivity, the more 

) numerous were their bodily-ills. The aim of animal husbandman should be to 

secure for our animals under conditions of domestication, the maximum amount 

of freedom from disease and at the same time adhering as Closely as possible 

to the conditions under which the maximum production can be obtained at the 
lowest possible cost. 

He then described a general policy for the improvement of livestock indirectly 

ensuring public health under the following five headings. ({) Sanitation and 

| hygiene, (2) Animal nutrition, (3) Hygiene of animal breeding, (4) Prophylactic 

measures against zoonosis and (5) Prevention of transference of animal disease to 

man. The speaker finally stressed on the importance of milk and meat inspection. 


3. Dr. 5. G. IYER (Izatnagar) : 


| In presenting his view point on the subject S. G. Wyer (Izatnagar) stated 
that by livestock as he understood included domesticated animals of economic 
importance and poultry comprising of chickens, ducks, geese, guinea fowls, 
pigeons etc. He felt that livestock industry was one of the sadly neglected 
subjects in Iudia although for child and maternity welfare, for invalids and for 
j the existence of man improvement of live stock was of paramount importance. 
| He said that due to the acute deficit in the supply of protective foods of animal 
origin the average health of the man in the country was below par, louge- 
vity was short and infant mortality very high. The two departments medical and 
{ veterinary could solve the problem by working in close liason and collaborated 
J researches as planned by W.H.O. and F.AO, in case of rabies, brucellosis etc. 
/ The application of advanced knowledge of phermacology, preventive medicine 
and nutritional researches upon one or more species of livestock have largely 
| contributed to the welfare of man; adrenaline, insulin, pituitrin, pepsin and 
yarious other hormones obtained from livestock have been in great demand. 
l According to him the two allied sciences are so close to each other that he would 
i advocate combined education in subject like bacteriology, immunology, etc., as in 
‘the universities like Cambridge, Liverpool etc. The health of the community 
should be protected by adequate production of milk, meat and eggs which required 
in turn the improvement of livestock. 
As estimated by Dr. Iyer India produces 53 eggs per bird per year as against 
120 eggs in other countries. Besides the number of poultry birds being small the 
egg production is much too small. ‘The same is the case with dairy products 
inspite of large stock of cattle, the total milk production being less than 5 oz. 


per day and 8 eggs per capita per year as against one pound of milk and one 
| egg a day per person in the western countries. Dr. Iyer, however, wished to 
; assure our countrymen that there was nothing to despair. Our cows, buffaloes 


and poultry do not seem to lack the genetic make up for better production and 
return. Only they should be fed well for better production. He recommends 
{ mixed farming as the solution for the general improvement for our stock as well 
| as our own economic condition. ‘There should be enough pasture land for the 
cattle, and adequate machinery should be set up to improve and help poultry 
development through demonstration centres and by 1961 he would expect the 
£88 production to be raised to 31 eggs per capita as against 4, 6 or 8. One egg 

Per day per capita is possible in India. ; 
He, however, pointed out another aspect of the problem and that Js, the 
Production should be followed up by devising of the methods of preservation and 
t conservation of animal products as most of the products like meat, eggs etc. are 
Quickly perishable, Eggs treated at 130°F. for 20 minutes keep them edible 

for a long period, i 

He also pointed out that to prevent diseases in ihe livestock cheap and better 
vaccines should be produced. There are a large number of bacterial, viral, 
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helminthic, protozoal infections aud ectoparasitic diseases from which the cattle 
and poultry in our country suffer. Adequate measures should be taken and pro. 
vided for in the 2nd Five Year Plan to protect the livestock from these diseases, 
The supply of clean milk, meat and eggs free from microorganisms may be the 
responsibility of the veterinary profession but a closer collaboration With the 
public health department would be necesasry to deal with the problem effectively, 
The improvement of iivestock did not receive much attention in the First Five 
Year Plan but Dr. Iyer hoped that this subject of vital importance would receive 
due consideration iv the 2nd, 3rd and subsequent five year plans, 


4. Dr, S. BOSE (Izatnagar) : Poullry improvement in relation to public health, 


Dr. S. Bose (Izattiagar) in his speech emphasized upon the development of 
poultry keeping and pouliry farming. From the stand point of problem and 
vitamin foods which are very deficient in our country egg production ranks only 
second in the efficiency of animal food production next to milk. These two pro- 
tective foods supplement each other nutritionally forming an ideal combination of 
high quality diets. The poultry meat supplements another important vitamins 
viz. nicotonic acid which is poor in milk and eggs. Large production of the three 
things mentioned above is further justified to`overcome the cereal shortage in 
our country. Dr. Bose also felt that through the establishment of large scale 
poultry development scheme at the end of five years, he expected to have 31 
million pure bred hens to give us 100 eggs per bird annually and at the end of 
7 years it would be possible to provide the country with one egg per capita per 
day. But along with the poultry improvement, a prolonged intensive consumer 
education programme would also be required to overcome the prejudice against 
consuming eggs and to educate the public to the value of eggs, even infertile 
eggs, in balancing up cereal diet, 


5. Dr. A. C. CHAUDHURI (Calcutta) : Improvement of supply of milk and milk 
products in relation to public health. 


_ Dr. A. C. Chaudhuri (West Bengal Veterinary College, Calcutta) expressed 
his view points on milk and milk products, as one of the most important sources 
of food for all civilized nations. He said that more highly developed and 
prosperous the people the greater was the consumption of milk and dairy products. 
The minimum nutritional requirements of our people is 16 oz. of milk or milk 
products per head per day, but inspite of our 178 million cattle India produces 
only 6 oz, as against 40 oz. in Denmark, 45 oz. in Australia, 35 oz, in U.S.A. 
and 39 oz. in U.K. ‘There is thus shortage of milk and E: is available is 
re it reaches the consumers, He further said that 
us ant deficiency of fodder there was no scope ih 
F iat was necessary was t tion i mber ant 
improvement in quality, This cannot be RE te ee ace must 


be forceful demands from the i 
3 public, and the medi fessi a lot by 
focussing the public attention. ; a Be 


He also recommended 
‘milk in the market, 
nit eo ay of milk production and marketing om 

(2) Detection and control 

(3) Proper arrangements fo 
after production, ; 

(4) Quality control of market milk, 

At the close of the. disc 


the following steps for safeguarding the quality of 
a col- 


of infection and diseases in the herds. ‘ 
£ processing, cooling and distribution of milk sog 


ussion on the two symposia mentioned above ge 
sed: six resolutions arising out of the deliberations 
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LIVE STOCK IMPROVEMENT IN RELATION TO PUBLIC HEALTH 
1. D. P. SADHU (Calcutta) : 


; Health is more a positive entity today than in earlier days when pathology 
reigned supreme and health was more of a negative entity in being able to either 
cure or ward off a disease. Today public health aims at a state of well-being with 
positive nutrition. This statement applies more so to livestock. In India it hardly 
pays to spend money for curative treatment and attempts are being made to 
pay more attention to prophylaxis and still more so to animal production. Improve- 
ment of livestock and public health will go hand iu hand, since public health will 
depend on nutrition, and our livestock is the best source of animal protein to man. 
Inspite of all attempts to tap the resources of ocean, livesteck remains predomi- 
nantly the source of nutrition to man and as such for improvement of public 
health. In this discussion more stress will be put on the role of milk. All the 
constituents of milk are useful for the normal nutrition of man. Although a large 
amount of skimmed milk was being thrown in the gutters in U.S.A., it has now been 
found to be a good source of nutrition and is wasted no longer. Milk protein is 
not only a good source of APF which is usually so deficient in the diet of an 
average vegetarian Indian, but it contains a good deal of methionine, an amino 
acid needed as a lipotropic agent. Recent experiments have shown the choline- 
sparing and lipotropic effects of lactose in rats fed on excess of cystine to induce 
fatty liver. These observations go a long way to show that the nutritional hepato- 
megaly in Kwashiorkor in African children weaned so early and also in children 
of many poor families in India where milk cannot be provided to babies is really 
due to absence of lipotropic factors of milk in the diet of these babies. This 
shows the great itiportance of milk as a source of good nutrition and the improve- 
ment of public health. The average milk yield of our cattle is so low that it is 
uneconomical to feed concentrates to them. It is high time to produce better 
animals with higher milk yield if the Indian standard of living has to be raised 
to a level at par with that of our neighbouring countries. 


Section of Agricultural Sciences 


I. SOIL SURVEY, ITS TECHNIQUE AND APPLICATION 


Importance of Clay Mineralogical Studies in Soil Survey 


1. B. CHATTERJEE (Sibpur) : 


The main object of Soil Survey is to evolve the best method of land utilization 
under certain sets of soil and climatic conditions. The soil itself therefore plays 
avery prominent role in soil surveys because the physical, chemical, electro- 
chemical and engineering properties of soils determine their suitability for specific 
use. Systematic and painstaking investigations undertaken all over the world 
have proved beyond doubt that the properties of soils are dominated to a large 
extent by the nature and amounts of one or more members of CASRN EO of 
Secondary silicate minerals, known as clay minerals, present in them. The reten- 
tion and release of nutrients, swelling and shrinkage, retention of moisture, plasti- 
city, viscosity, permeability, etc., are some of the properties on the basis of which 
the soils are classified into different Land Capability Groups. All these soil 
Propertjes are closely related to clay mineralogy. It is obvious therefore that in 
any scheme of Soil Survey run with the object of evolving under existing condition 
the best method of soil and crop management, there should be adequate provision 
gor Setting detailed information about the clay mineralogy of the soils. 
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2. S. V. GOVINDA RAJAN (Bangalore) : 


The main purpose of soil survey is to make an inventory of soils in the form 
of a map, accompanied by a descriptive report on the characteristics of the soil 
and their crop adaptability. Though soil surveys serve utilitarian objectives, the 
scientific studies involved are inseparable. Soil surveys made for land use and 
management, as most of them are, must be practical, but they will not be practical 
unless they are scientifically sound. 

Soil survey involves a study of the surface and profile characters, the former 
giving a picture of the geography, topography, the soil-water relationship, and 
conditions of vegetation both natural and cultivated, while the latter gives an 
insight into the nature of parent material, the processes of soil formation, as 
evidenced by profile differentiation and development of special features within the 
depth of the soil matrix. A scientific study of the physical aspects of the soil 
involve classification of colour, texture, structure and consistence besides relating 
them to landform, relief and drainage. The Chemical aspects of the soils would 
involve study of their reaction, and detailed study into their mineral and plant 
nutrient composition and organic matter content, besides investigations into 
abnormal features like presence of saline and alkali materials in the soil profile. 
Based upon these data the correlation of the soil groups require to he made 
followed by the actual mapping. 

The assessment of the soil and crop resources of a state or country by such 
maps is as valuable to the state as the assessment of its natural resources of fuel 
or mineral wealth to which considerable and careful attention are normally given 
by civilised Governments. Soil surveys besides enabling work of a fundamental 
nature in the area, provide for study on important problems on best adaptation 
of crops to soil, the best method of maintaining or restoring soil fertility, the 
proper ways of reducing land threatened by the development of alkali aud the 
general study of the soil and crop resources of the entire country. ‘The potentiality 
of soil surveys as a means of providing information on the susceptibility of differing 
soils to damage from soil erosion are also obvious. 


3. S. P. SINGH TEOTIA: Soil Surveys for Soil Conversation in the Damodar 
Catchment, 


The paper describes the technique of soil, erosion and land utilization survey 
and mapping for soil conservation. Such surveys depict soil conditions, extent and 
degree of erosion and the present land use pattern within a catchment, which will 
give a picture of the magnitude of the problem of soil conservation and provide 
a sound basis for soil conservation planning. ‘The paper discusses the merits and 
demerits of various available base maps for soil survey. Village maps on 16 inches 
to a mile scale, after cadastral survey are used as base maps for soil conservation 
surveys since village has been taken as the unit for soil conservation work. 


Soil profile is the basis of soil mapping. The selection of profile sites, the 
frequency of profile digging and the soil characteristics noted in the description 
of soil profiles have been dealt. In mapping the degree of erosion a “reference 
profile” is selected after due consideration of Micro-relief and sheet erosion is 
estimated by weighing other profiles of the same type in the area with this 


reference profile. In case of gullies, frequency and depth of gully heads etc. t° 
mapped. 


A soil map for soil conservation presents the details of soil depth, slope, soil 
texture, permeability, soil reaction, external drainage pattern, depth of gully heads, 
erosion and présent land use classes by symbols and colours according tO the 
mapping legend. These maps are accompanied by a report giving the analytical 
data on soil samples, and the description of type profiles. 
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The land capability classes developed for use in Damodar Catchment and 
preparation of proper land use maps from an appraisal of such surve ae na 
described. Finally the paper gives the outline for preparing ieee soe 
plans for soil conservation and erosion control on the uplands, gullied lands ae 

denuded forests. ‘ 


n i 


| 4, A, D. DESAI (Hyderabad) : Notes on Profile Morphology of the Regur Soils of 
| India. 


It is known to soil scientists it India that up till now whatever soil surveys 
have been conducted in different States of the country, they have not been done 
according to any standard technique applicable to the whole country. Especially, 
the descriptions of soil profile—morphology followed in various States do not 
generally conform with the accepted hypothetical soil profile comprising of A, 
B & C horizons as described by Kelloge (1936). Recently Satyanarayana (1951) 
has in some cases of profile studies, described soil morphology on horizon basis 
and he is inclined to name the horizon containing gypsum as “B” horizon, although 
there are deviations in his descriptions. Most of the soil workers in India have 
described soil profiles on depth basis such as 0-6”, 6-12” and so on without any 
reference to A, B, and C horizons which are the accepted bases for the scientific 
descriptions of soil profiles. 

Recently however, some confusion has been created regarding the morphology 
of black cotton soil or “‘regur’’ soils of India by the publication of an article on 
the subject by Simonson (1954). This author has described six Indian regur soil 
profiles, three derived from trap rock (basalt), the fourth from limestone and the 
fifth and sixth derived from alluvium or colluyium In the descriptions, he has named 
the surface horizons varying in depth from 10 to 38 inches as parts of ‘A’ horizon 
and all the lower depths as parts of ‘C’ horizons, without any reference to ‘B? 
horizon. Evidently his descriptions must have been based on the assumption 
that regur soils are always developed on transported material because without 
exception he has described the heavy subsoil layers as ‘C’ horizon, i.e., parent 
material. Besides, according to the present concepts of soil morphology, the zone 
of lime accumulation in the regur soil should form a part of illuvial or the ‘B? 
horizon; but the author has altogether overlooked this aspect and has included 
the lime and salt accumulation zone also in ‘C’ horizon. 

From the studies of regur soil profiles in Hyderabad State, it is seen that in 
the case of sedentary soils derived from non-calcareous rock formations chiefly 
from basalt and granite, the lime accumulation zone occurs at some depth and 
the ‘Œ horizon or the disintegrated rock or muram is quite free of lime. Such 
conditons, I believe, occur in many parts of India and they clearly indicate that 
the lime accumulation zone with its parent horizon is an illuvial horizon and it 
Should be differenciated as ‘B’ horizon. Presence of gypsum or salt concentration 
zone usually occurs in association with the lime kankar zone especially in dese 
Tegur soils. Thus accumulation of salts and lime in regur soil profile definitely 
Owe their origin to the action of soil forming processes as stated by Peasin (1935) 
in his comparative study of the Black Earths of Australia and the ‘regur of India. 

Another point which seem to create confusion among the Indian workers is 
the nomenclature of the ‘A’ horizon in our soils. In the hypothetical soil profile 
described by Kelloge (1936), this horizon comprises of four divisions ashen as 
Anos Ay, A, and A, in the descending order of their organic matter contents and 
only the ‘A,’ horizon corresponds with the surface layers of most of our ee 
excepting the forest and peaty soils wherever they exist. So in our soll pro S 
descriptions especially in arid and semi arid tracts, the surface horizon may 
Conveniently be termed as ‘A,’ horizon if we follow the hypothetical soil profile 
descriptions. But it is found ‘that we have not formed any clean cut idea about 
Such nomenclatures, 
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From the above considerations it is clear that there is need of thorough 
discussions and decisions regarding the ways and methods of soil descriptions 
under Indian conditions. In other words, there is need of standardising the 
methods applicable to all parts of India for the guidance of soil survey workers, 
In my opinion an Ad-Hoc Committee of experienced soil scientists of India may be 
formed to formulate the soil survey technique, nomenclatures, etc. keeping in view 
the Indian conditions of soil formation. 
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5. R. V. TAMHANE (New Delhi): Soil Survey, Its Technique and Application, 


In the earlier days of research on soils it was believed by soil chemists and 
physiologists working on soils in laboratories, green houses and small plots that 
soil was like a ‘money-bank’ from which withdrawal of plant nutrients by plants 
can be replenished by returning to them in equal amounts of manures and fertilizers. 
This was considered to be the solution of maintaining the fertility of soils, but this 
is not all, there is a great deal more needed for a clear understanding of soils than 
just following the principles of give and take. It has been seen that soil differs 
very much in their character, although developed on the same geological formation 
under various climatic and biotic conditions. 

In the development of agriculture of a region, land must be understood first, its 
elevation, slope and general configurations may be almost equal important as the 
soil characteristics. 

Soil Survey is the function of soil classifications. Its material comes from 
observation and experimental method, its working tool is the method of logical 


scientific correlation. Soil classification depends upon the results from all branches 
of fundamental and applied soil science. 


5 i Soil Surveys is an integral part of an 
effective agricultural rese 


f arch and advisory programine. It is clearly impossible 
to carry out exhaustive and expensive researches on every kind of field and farm. 
Representative sample areas of land must be chosen. Standard system of classi- 
fication is the only reliable basis yet found for selecting such sample area. Hvety 
experimental field is a sample of landscape. As the new discoveries are tested the 
results can be classified by kind of soil and when we know that a certain soil is 
sandy and the other deep heavy clay the results obtained on heavy soils cannot be 
safely applied to sandy soils and vice-versa. Here comes the essence of classifying 
soils into different groups and a basic soil map serves the required information. 

Tf a basic soil map is made accurately then it will serve the purpose of deve- 
loping the land classification according to irrigability, it will also help to reclaim 
the land through drainage improvement and it will aie serve ak a basis for the 
preparation of land use capability maps in soil conservation projects 

With generalized schematic soil association maps broadly peared agricultural 
potentialities and problems that relate to the soil or soil use can be seen region 
ally nationally or eyen on a world-wide basis of comparison, 
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6. S. K. MUKERJI (Calcutta) : Soils of Lower Gangetic Alluvium. 


Schematic type of soil survey was adopted to study the soils of low 
alluvium. Preparation of schematic soil map from spot observations 
taken. The profiles were studied at 6 mile grid-intersection points. 
were examined upto a depth of 4 ft. 

All such soils associations which have originated from the alluvium laid down 
by the Ganges and situated in the natural regions, formed as a result of the 
physical features and water sheds of the River Ganges have been given the family 
name Ganga alluvium. 

The soils of each of these families have been sub-divided into several’ soil asso- 
ciations. Topography, mode of formation, the design and the development of the 
profiles are the major considerations in setting up of four profile groups or asso- 
ciations in the family of Ganga Alluvium. 


er Gangetic 
was under- 
Soil profiles 


They are: 
1; Ganga Riverine lands 
2. Ganga Flat lands 
3. Ganga uplands 
4. Ganga lowlands. 


Ganga Riverine has two phases : 


(a) Inundated phase—Ganga Riverine chars. 
(b) Highland phase—Ganga Riverine Ridges, 


7. Dr. S. D. NIJHAWAN: Soil Survey—Its Technique and Classification. 


Soil Survey has, so far as the speaker is aware, been carried out in India on 
the basis of genetic classification of the soils. Uttar Pradesh is perhaps the first 
State to introduce a utilitarian classification of soils on a large scale. It has now 
been widely recognized that this latter type of classification is best adapted for the 
improvement of agriculture and food and fibre production. 


In the Punjab, a similar utilitarian classification of soils has recently been 
taken up with success. The primary characteristics including effective soil depth, 
depth of surface soil and soil permeability and secondary- soil characteristics im- 
cluding salinity, alkalinity, organic matter, moisture conditions, presence of hard- 
pans and their depth etc., are separately recorded. Associated land features Wise 
slope, erosion, wetness, drainage, overflow hazards etc., are also noted. ‘The 
primary and secondary soil characteristics, along with the associated land features, 
are delineated on the map by means of symbols. The completed field work alone 
enables one to divide the surveyed are into well defined units according to their 
use capabilities, 

(=1 sq. mile) 


It is possible for one surveyor to cover an area of about 640 acres (=! sc 
m is likely to 


in one day and delineate the different units on a map. This system 1s 
Save expenditure and time and is therefore recommended for adoption. 

Prof P. Gerasimov’s lecture on the Soil Map of the Soviet Union was followed 
by a number of questions centering mainly round the exceptional physical and 
Chemical behaviour of chernozems. 


+4 To questions by Dr. S. P. Roych 
“iat the chern lly formed on li 
differ in their Seca Pits a R. S. Murthy’s query he said that the texture 
of chernozems varies from clay to sand, those formed on loess being more clayey 
Ch.’s are calareous and carbonate content is generally higher at lower depths. In reply 
to Dr. R. V. Tamhane Prof. Gerasimov mentioned that it is not difficult to dis- 
tinguish the C-horizon or the parent material in Ch’s, which are nenally dnp, 
but not being acquainted with the deep black soils of India he could not explain 


2l 


audhuri Prof. Gerasimov replied by saying 
mestone, loess and sand, but hardly 
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why parent materials in them could not be demarcated. The dark colour of Ch., 
Prof. Gerasimov said in reply to Dr. R. S. Gupta’s question, is mainly due to 
but some humus materials may appear brownish. Prof. Gerasimov saiq 


humus, a 1 51 
anation could be given of the Indian black soiis containing 


that no satisfactory exp! 
less than 0:5% organic matter as Dr. D. K. Patel had reported. The Russian 
Ch.’s contain about 6% organic matter. In reply to a question by Dr. A, R. 
Bhattacharya Prof. Geramisov said that humification of raw organic matter is one 
of the methods used for improving the physical properties of soil particularly in 
the Podsol soil regions. The northern soil regions, he said in answering Dr. R. P, 
Agarwal’s question, are low in microbiological activity and hence call for biological 
fertilisers, but he could not mention the actual variety of such fertilisers used, In 
reply to Dr. B. C. Roy’s query he observed that there appears to be no direct 
relation between the geological and soil maps of the U.S.S.R. but from the genetic 
point of view some relationships do exist. Prof. Gerasimov said in reply to 
Dr. Sant Singh’s question that no decision had been arrived at even after con- 
sultation with Prof. Kubiera regarding the adoption of micropedological studies in 


connection with soil classification. 


THE SOIL MAP OF THE SOVIET UNION 


(Theoretical and Practical Significance of the New General Soil map 
of Soviet Union) 


ACADEMICIAN P. GERASIMOV : 


Soils have been fot many centuries a subject of interest to scientists of all 
Jands and nations. This was primarily due to the fact that soil is the chief mean 
of agricultural production. Learned agriculturists as well as ordinary tillers have 
always shown concern for finding most efficient methods of plant cultivation on 
all kinds of soils. The accumulated experience of the people bears out the great 
variations existing in the natural fertility of different soils. However, the causes 
of these variations remained unknown for quite a long time, making it impossible 
to achieve any improvement of this fertility on a genuinely scientific basis. It 
was the Russian scientist V. V. Dokuchayey (1846-1903) ‘who starting as all 
ordinary geologist soon became an outstanding geographer and then grew to be 
an universally-recognized founder of the truly scientific soil science which proved 
capable of explaining the causes of variations in the major properties of soils 
and elaborating methods of their improvement, 


Dokuchayev’s scientific works, at present considered classical, gives a scientific 
definition of the term “soil” and point out the main popao sition distinguish 
soils from the other nature bodies. Dokuchayev also developed a profound theory 
EXP laining the various soil-forming processes and outlined the main laws governi 
ing the geographical distribution of soils over the earth. Dokuchayev’s theory 
of soils as of peculiar and independent formations of ree distinct from the 


rocks of the earth crust, has b i 
: atl y now completel ; revi acceptet 
ons OF ven oar sil pletely ousted all previously p 


According to the views which prevailed in the first half of the 19th cent 
the soil was just the loose upper layer of a rock or sediment containing deco" 
posing remnants of animals and plants. All the major soil properties BIB 
accordingly traced back to the properties of the ane rock ce the surface 
was formed of solid rocks different in composition it was s pen of as gneiss, 
or slate, calcareous and other soils and if loose an i SA top, then Joess; 
sands, loams, clays and other terms were mentioned hase eaten soils rich Í 
anjmal and plant remnants were called peats or Rees ilS 
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What with all the works written by Dokucha 
and disciples, most of the terms we have just 1 
and dropped out. 

Contemporary soil science rests primarily on th 
constitute independent natural bodies. Their pro 
that of other natural bodies and this correspon 
of research. According to Dokuchayev the soils of the earth are formed as a 
result of “an exceedingly complex interaction of local climatic conditions, fauna 
and flora, composition and structure of parent rock, relief and also the age of 
this or that territory” (see V. V., Dokuchayey, “Russian Chernozem,”’ ({883).! 
This general statement which bears the gist of the modern conception of the 
origin of soils has a profound theoretical and practical meaning. It signifies that 
the changes produced by biological causes (animals and plants) in the upper layer 
of rocks result in a singular soil layer forming and developing on the surface 
of the earth. This layer develops under different climatic and relief conditions 
and contains many minerai and organic substances absent in the underlying’ rock. 
The properties inherent in the soil thus formed can be traced back to these 
substances and are at the same time a result of various physical, chemical and 
biological processes going on in the soil layer, All or some of those properties 
(the principal ones) determine the so-called natural (original) or potential fertility 
of the soil, which when brought under cultivation and subjected to various 
agrotechnical methods changes into actual or effective fertility on which the yield 
of the agriculturai crops directly depends. 

Thus we see that the main feature of the soils, these independent natural 
bodies, is their unbreakable and uninterrupted (functional) inter-action with the 
surrounding natural environment, j.e., with the soil-forming factors. 

The changes in these factors (that is, in the climate, vegetation composition 
of parent rock, and relief) call forth corresponding changes in the composition 
and properties and also in the essential dynamics of chemical, physical and 
biological processes taking place in the soils. Because of this remarkable feature 
of soils they may be called, to quote Dokuchayev, “the converging point or 
mirror for natural geographic landscapes, and thus soil science itself, more than 
any other science, is placed in the centre of the whole system of geographical 
sciences which make a study of our geographical environments in all their 
entirety and interconnections”, 

The Correctness of this definition is vividly brought to life in the General 
Soil Map of the Soviet Union presented here. The map, with a scale of 


yev and his numerous followers 
mentioned have become obsolete 


€ conception that different soils 
ocess of formation differs from 
dingly calls for specific imethods 


‘1:4,000,000 was published in 1954.2 


This map elaborated by the Soil Institute of the USSR Academy of Sciences 
composes a part of special set of maps which are used in the USSR higher 
Schools and universities. A document of vast scientific value, this map is used 
also in training future geographers, soil-workers and agronomists. ; 

Scientific principles and technical methods employed in making „soil maps 
make for the most synthetic content of these maps when compared with all the 
other types of geographical maps. They are in fact a profound generalization 
a e S 
‘According to th is iti in use soils are formed out of 

g e more precise definition now in us 1 

es os result of changes ought in it by biological factors (animals and plants) 
nder different climatic and relief conditions. sce HOARE 
S he full title of the map is: “Soil Map of the Soviet Union for Higler 
pass): Scale 1 :4,000,000. Compiled by the Scientific Maps Editing Service of 
1€ State Department for Geographical Charting and the V. V. Dokuchayev Soil 
astitute of the USSR Academy of Science in 1954. Author’s copy, drawn by 
it pasa Zov in collaboration with B. V. Lobova (contributed on the desert poe 

base On the materials collected by the Soil Institute of the USSR Academy 


a Sciences, Chief Scientific Editor, Academician 1. P, Gerasimov, Editor, I. A. 
alantseya, à $ : 
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of the whole complex of natural conditions prevailing in this or that territory 
and determining the formation of various types of soil. i 

As is for India the scientific and practical worth of soil maps 1s Of special 
significance for the Soviet Union—a country of vast territories and extremely 
yaried climatic conditions and soils. 

Wide use is made of soil maps. Thus, for instance, soil maps ate used for 
general evaluation of land resources in accordance with their grade and for a due | 
distribution of various agricultural and irrigation projects. They are used also (c 
for agricuitural purposes to haye this or that idea divided into districts, At / 
the same time soil maps help in solving a number of theoretical questions (for | 
example they help to establish the only correct system of classification of soils), 


The General Soil Map of the Soviet Union has 63 symbols for different | 
genetic soil subdivisions and 9 symbols for the texture of soils and parent rocks. | 
Due to the fact that 9 symbols are additional and may combine with various 
genetic soil subdivisions the total number of symbols used and their combinations | 
adds up to many hundreds. Notwithstanding the great number and variety | 
of these symbols the new soil map of the Soviet Union does not lose in appear- | 
auce. Rigid principles in the selection of the most typical genetic subdivisions | 
which are based on the scientific systematization of soils and a chart of colours | 
and symbols especialiy arranged for this occasion make it possible to illustrate 
on the map both major geographical and genetical relationships of the soil cover | 
of the USSR and various concrete details of great importance. 

| 
| 
| 
1 
| 
| 
| 
| 
| 


Let’s look at this map. First of all we can vividly see that the whole terri- 
: tory of the Soviet Union is divided into three huge latitudinal geographical belts— 
the Arctic (polar) tundra belt in the north (in grey and steel-grey). The Boreal 
or humid (the northern part of the moderate latitude belt) belt of taiga with 
forests and bogs in its centre (in red and pink). The Arid belt (the southern 
part of the moderate latitude belt)—a belt of steppes with deserts in the southern 
: part (in brown and yellow). This last belt stretches in the western part of the 
k USSR up to the Altai Mountains and further is represented by isolated areas 
(in mountain ravines) east of the Altai Mountains. 
: Primitive crypto-gleyey and gleyey soils of arctic deserts and tundra prevail 
in the Arctic (polar) belt. The boreal (humid) belt mainly abounds in different | 
sub-types of podzolic soils (gieyey-podzolic, typical podzolic, sod-podzolic, and | 
others) and also in peaty and podzolic-peaty soils characteristic for some types of 
forests (including swampy forests) and bogs. 


The soil crust is especially varied in the arid belt; here we have some forest 
soils (grey and brown-podzolized forest soils) which go together with the southern 
broad-leaved woods, chertiozem and chestnut soils of the steppes, various desert 


and semi-desert soils (brown, grey-brown, serozems and others) and small and big 
areas taken up by solonetz and solonchaks,. 


Still another important geographical belt which occupies much less space 7 
the soil map of the Soviet Union is the Subtropical belt. On the territory of Ue 
Soviet Union there are just two not very extensive areas (characterised by excessive 
feo) 2 Kolkhida in the Western and Lenkoran in the Eastern ‘Pranscaucasi@- 
The geographical peculiarity of these regions is due to their Toenn in the gouth, 
the proximity of the sea coast and the existence of a bulwark against the col 
northern air masses—the Great Caucasian Range. The southern Crimean coast, 
Central Transcaucasia and certain southern regions in Central Asia are charac: 
terised by more continental and dry subtropical climates (of the Mediterranea! 
type). All these relatively small areas abound in peculiar sub-tropical soil type= 
yellow, red and brown. 

i The most general and universal law of geographical distribution of natural i 
ee landscapes on the earth’s surface—the latitudinal bio-climatic belt and zonal dis { 
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tribution—has been actually given a much more profound interpretation on the 
General Soil Map of the Soviet Union than outlined before, 

This law makes itself felt very forcefully whenever the 


focal conditions allow 
it, that is, om vast continental plains. 


t „plai It manifests itself in a kind of huge 
zonal spectrum representing an intricate system consisting of a great number of 


separate zones, sub-zones and zonal belts—subdivisions of this of that geographical 
belt. Precisely such a geographical picture can be observed in the whole western 
part of the Soviet Union plains in the European part of it (the Russian Plain) 
Western Siberia, Kazakhstan and Central Asia. 

The boreal humid belt divides this territory into three big zones—the northern, 
central and southern taiga. Apart from this there is a belt of mixed broad-leaved 
woods to the south. All these zones and their boundaries can be easily traced on 
the Soil Map of the Soviet Union. It suffices to follow for this purpose the 
geographical distribution of the main subtypes of the podzolic soils (gleyey- 
podzolic in the northern taiga, typical podzolic in the central and sod-podzolic soils 
in the southern taiga). 


The arid belt in the Soviet Union presents an even more complex zonal 
spectrum. It begins in the north with a zone of forest-steppes to be replaced 
further to the south by the steppe zone and by the zones of semi-deserts and 
deserts. Many of these zones divide into sub-zones. All this can be vividly 
seen on the General Soil Map of the Soviet Union if the following geographical 
definition of soils is used in surveying the map. 


(a) gray-forest soils, podzolised and leached chernozems—forest-steppe; 
(b) typical chernozems (very deep and these with a high humus content)— 
meadow steppe; 
(c) ordinary chernozems—typical steppe; 
(d) southern chernozems and dark chestnut soils—dry steppe; 
(e) light-chestnut soils—desert steppe; 
(£) brown semi-desert soils—semi-desert ; 
(g) gray-brown desert and takyr soils—northern desert; 
(h) serozems—southern desert, 


The latitudinal bio-climatic zones are supplemented in many mountainous 
regions of the Soviet Union by a well-developed system of vertical climatic belts. 
This system is relatively simple in structure in the humid (boreal) belt and more 
complex in the southern arid belt. 

Apart from the mountain-taiga podzolic and other soils, which are widespread 
in the boreal humid belt—the North and Middle Urals mountains, South and Rast 
Siberia and the northern part of the Soviet Far-Hast—we observe there also vast 
territories under the mauntain-tundra (regosols) soils, covering the barren moun- 
tain summits. i 


A greater variety in the composition and the structure of the vertical soil belts 
is found in the arid (the steppe and desert) belt, in the Carpathian mountains and 
in the mountainous part of the Crimea, in the Caucasus and in the Central Asia 
mountains. Here the place of the mountain-desert (serozems) and the mountain- 
steppe belts (the mountain chernozems and the chestnut soils) is taken by the 
Mountain-forest belts (mainly the brown-forest soils) while at still higher altitudes 
We find the mountain meadow and the meadow-steppe belts with corresponding 
Soils, 

‘However, all these remarkable geographical regularities in the zonal distri- 
bution are very unevenly expressed throughout the territory of the USSR. In 
Many areas they are allered under the influence of other than the zonal forces 
of nature, or are obscured by them. But even these alterations, unexpected as 
they seem at first sight—alterations in the simple and clear zonal regularities— 
have their own logic, their own foundation. 4 
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For instance, the sod-podzolic soils, characheristic of the southernmost part 
of the boreal (taiga) zone are quite unexpectedly found to have an abnormality 
broad expansion, as compared with other territories, in the- northwest of the 
Soviet Union. The cause for this geographical anomaly is explained quite easily, 

It is precisely here that the Atlantic influence penetrates deepest of all into 
the continent and softens the severe continental landscapes of the northern 
areas of the USSR. 

A similar case may be observed in the southwest of the European part of the 
Soviet Union. The influence of the Mediterranean climate is particularly notice. 
able in the territories bordering on the Black Sea, resulting also in softening 
climatic conditions in South Ukraine and the western part of the pre-Caucasian 
plain. The latter includes a vast territory consisting of peculiar Azov Sea 
(calcareous) chernozems which abruptly change into soils of complex desert- 
steppes and semi-deserts as we come to the Caspian sea lowland further east. 

It is not without interest to note that, though remotely, the Medierranean 
influence is felt in Central Asia too, Here, all the westward mountain slopes are 
marked by the presence of peculiar brown soils, common in the countries of the 
Mediterranean basin. 

Speaking of the local or provincial peculiarities as regards the geographical 
distribution of the soils in the Soviet Union, we must stress the significance of the 
super-continentality of the entire eastern part of the USSR, particularly of the 
inner Central Asian mountains, as well as south and east Siberia. Thus, extremely 
peculiar soils of the high altitude cold deserts (syrts) are developed in Central 
Asian mountains—in the Pamir and in the Inner Tien-Shan. ‘here is every 
ground to believe these areas to be small analogues of the ‘Tibet. 

On the other hand, in the very centre of eastern Siberia, in an exceedingly 
severe climatic environment characterised by eternally frozen ground, the soil map 
shows a sudden appearance in the vast areas of mountain taiga of peculiar sod-forest 
soils in a combination with the meadow-chernozemic (steppe) soils and solonetz. 
Hence, we meet here a remarkable geographical paradox—an obvious breach of 
every law of zonal distribution, an utterly unique combination of the taiga and the 
steppe elements. But on second thought, we find that under the circumstances 
there is nothing abnormal in this combination. It is precisely at this place that the 
world pole of coldness is located which determines not only the coldest climate but a 
very dry climate too. 

As to the Far Eastern Maritime Territory of the USSR the Soil Map of the 
Soviet Union reveals quite a different local tendency. Under the soft influence of 
humid monsoons of the Pacific, the severe taiga and mount 
the podzolic soils characteristic of Eastern Siberia dis 
soddy soils of grassy sparse forests are found here, 
typical forest soils of the arid belt—the brown forest 

Thus it follows from the above 
cal distribution of soils and natura 


ain-taiga landscapes with 
appear in Kamchatka. Peculiar 
and further south we discover 
soils. 
-said that the actual regularities in the geographi- 
l landscapes, as reflected in the General Soil Map 
of the USSR, have developed as a result of a complicated combined influence of 
the latitudinal bio-climatic zonality, of the vertical belt orography and of local 
(provincial) climatic influences—continental or oceanic—conflicting with the factors 
of zonal influence, ‘i À 

It is precisely because of the complicated interaction of such geographical 
regularities that the natural peculiarities of soils in the USSR Ze being formed. 

The abovesaid may be also illustrated with the aid of certain Gata The data 
are given below and serve to show the general distribution of the soil riches of the 
Soviet Union. Here they are; the entire area of the Soviet Union is 22,298 
thousand sq. km., of which flatlands occupy 15,049 thousand sq. km. or 67:5% g: 


ry. The mountainous regions occupy 6,751 thou- 
Therefore we may say that only two-thirds of the Soviet 
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Union are under the flatlands and approximately one-third of its territory is 


nn 
| É Digitized by Arya Samaj Foundation Chennai and eGangotri 
| occupied by the mountains, 


Further on, the tundra soils account for 1,68 
of the Soviet (hak (7:6%) ; the podzolic and boggy soils of the lowlands occupy 
6,998 thousand sq. km. (31:4%); the soil of the steppes (grey forest, chernozems and 
| chestnut soils)—3,828 thousand sq. km. (17:2%); the desert and semi-desert soils— 


2,009 thousand sq. km. (94%). Thus it follows that approximately 50% of the 
Me entire territory of ffatlands in the Soviet Union i 


8 thousand sq. km. of the territory 


; 1 are covered by forest (taiga) and 
f boggy soils; close to one-third of the territory is under steppe soils, while the 
| remaining part is covered by the desert and other soils. Such a correlation of natural 
ý soil types in the territory of the Soviet Union is sufficiently beneficial for an all- 


Í around development of agriculture, cattle and poultry breeding and forestry. 

A greater part of the mountain territory of the Soviet Union (20:3% of the entire 
territory of the country) is occupied by mountain forest soils; then come the barren 
mountain tundra soils (65%) and the rich mountain meadows (1:1%) and the 
steppes (1°8%). Such great diversity in mountain climates helps considerably in 
i the utilisation of the mountain soils for agricultural and other uses, 


| A chart showing the distribution of cultivated lands throughout the territory 

| of the Soviet Union is placed in the lower corner of the General Soil Map of the 
USSR. This chart shows the distribution for 1954 without taking into account the 
developed virgin and long-fallow lands, By comparing this chart with the General 

Map we see that the principal agricultural areas in the Soviet Union (ploughed 
lands averaging from 30% to 60% and above 60% of the entire territory) are situated 
on the chernozems, grey forest, sud-podzolic, chestnut and some other types of 
soils. The serozems, the meadow-serozemic soils, and the takyr soils are used for 

| irrigation agriculture, while the red, the yellow soils and, to a certain extent, the 

| brown forest and brown soils are used for subtropical cultivation. However, within 

| 

} 

} 

i 

| 

i 

| 


the range of spot and picked land agriculture, many other soils shown on the map 
are being cultivated. 


We can therefore say that the agriculture of our country makes use of extremely 
diverse genetical types of soils which differ chemically, physically and biologically. 
It is clear that owing to the above-mentioned reasons, these soils necessitate different 
modes of cultivation in order to acquire greater fertility. 
| The age-old experience of the people has long ago determined the best agricul- 
| tural methods for these or other soils. A peasant first tilled such soils which were 
Most suitably located and were distinguished by a relatively high natural fertility. 
Later on agronomy and the soil science have come to help the tillers. 


Summing up the experience of the people and elaborating their experience by a 
ntific research into the properties of soils and cultivated plants and also by a 
| tremendous Scope of experimental work, the agronomy has evolved by means of the 
utilisation of the achievements of soil science a great many methods for the most 
rational exploitation of different soils and for transformation of their properties to 
Serve the needs of agriculture. Thereby, the methods of cultivating soils with most 
varied structure and composition were extended and facilitated. 5 
The briefness of this report deprives us of the possibility to describe all modern 
*8ronomical methods used for cultivating soils in the USSR. However, WE Cae 
Point out certain geographical principles that are employed in planning melioration 
undertakings conducted in the USSR. The purpose of these undertakings is to 
Make the best use of different soils. The information gained from the analysis 
Of the General Soi] Map of the USSR is widely used in planning these undertakings. 
As is Commoniy known everywhere the tiller who wishes to increase the stock 
of nutritious elements in the soil introduces additional mineral and organic fertiliser. 
lis is Necessary for ali intensively cultivated soils. In this respect even the richest 
Sells—the nuturai soils in the Soyiet Union, such as the chernozems, or the grey 


scie 
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f - Is—vive greater yields with the addition of fertiliser. Such a practice 
ore S oe lar significance in the Soviet Union for the podzolic soils wideiy 
a aber ae (humid) belt. In addition to mineral fertilisers it is highly 
Gee, Ge of the podzolic soils to increase the stock of organic matter 
Felco ae eee, fertilisers). Fertilisers produce good results also in various 
CE N eee soils where they are cultivated path ges ag of irrigation, 
In the Soviet Union great importance 1s attached to the For TARD of soils, 
which is necessary for the improvement of the water EeeuBe Ge i soils. ; In the 
northern areas in the so-called non-chernozemic belt (the boreal A need belt) 
melioration undertakings consist mainly in various kinds of reclamation work 
intended to increase drainage and to remove excess water from boggy and podzolic 


boggy soils. 
As for the so 
the desert belt (i.e., 


uthern areas of the USSR—for the forest-steppe, the steppe and 
for the arid belt)—the main melioration work is that of the 
irrigation type the purpose of which is to increase the moisture content in the soils. 
Besides the artificial snow retention measures and the blocking of the surface 
drainage, these measures include also artificial irrigation of various soils. Such 
measures are necessary for certain chernozemis, chestnut soils, brown desert steppe 
soils, serozems and some desert soils, 

Physical melioration measures meant to improve the physical properties of 
various soils by changing their mechanical content constitute another group of 
melioration undertakings conducted in the USSR. These measures include for 
example the removal of boulder and pebble material from the soils. s A 

The next group of extremely important and radical soil melioration improve- 
ments in the USSR is made up by the chemical melioration measures, such as 
liming, gypsing and the introduction of various micro-elementes (copper, boron, etc.). 
The podzolic, the red and the yellow soils, more than any other soils, need the 
introduction of calcium to neutralise the acid reaction, and to improve their physical 
properties. The solonetz and the highly alcaline soils are in need of introduction 
of gypsum artificially or its substitutes. Finally, the secondary-salinized soils which 
are formed within the areas of irrigated agriculture, need periodic leachings to 
remove the surplus of water-soluble salts. 

Biological melioration (bacteriological fertiliser) are particularly important for 
some northern soils. These measures are meant to activise the microbiological 
activity within these soils. : 

Thermal melioration measures to improve the temperature regimen of the soils 
are also important for the above mentioned types. One of the widely-used methods 
for thermal melioration is the mulching of soils. ; 

The anti-erosion measures are also of particular importance. These are applied 
to do away with or to prevent the erosion of the soils as well as to protect soils 
from winds in many areas having a dissected relief or affected by strong winds. 
The anti-erosion measures are being taken for most different soils, subject to washing 
away or windblowing. 

Measures for elimination of secondary salination are of special importance, 
the areas of irrigated agriculture. These include strict allowances of irrigating 
water, diminishing of filtration of the irrigation water supplied from canals, leaca 
of salinized soils, and the drainage of the territory to remove excess waters, an 
bringing down the ground water level. These measures are being conducted in 
many lowland areas of irrigated agriculture within the desert zone of the USSR, wae 
serozem soils, meadow-serozemic soils and the takyr soils. ‘3 

All this goes to prove that with the aid of the soil map a geographical scien 
for the use of various agricultural and reclamation measures can be worked out 
improve the soils properties and increase their fertility. “ene 

This problem can be easily solved with the help of the General Soil Map for ch 
whole area of the Soviet Union, However, due to the small scale of the map» guc 


ce in 
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scheme in this case can be only of a general character. ‘The more detailed 
intended for use on the soils of individual regions, provinces Ras a aes 
individual collective farms, can be worked out on the basis of the bigger one 
maps. That is why the land survey departments in the Soviet Union had nee 
busy for years in composing a large set of soil maps—beginning with soil maps 
of individual collective farms, or state farms (scale 1 :10,000—1':50,000) and ae 
with maps of administrative regions (1 :100,000—1 200,000). The Ganga Soil Men 
of the USSR, which is hundreds and thousands of times less detailed than the ne 
composed for individual farms or administrative divisions, however, represents a 
scientific compilation of many thousands of detailed soil maps. 


a e E 


~~ 


Thus it represents a product of cartographical generalisation which is based 
on scientific cartographical principles and contemporary genetic soil science 


Il, EFFECT OF DIFFERENT CROPPING SYSTEMS ON THE STRUCTURAL 
CONDITIONS OF SOIL 


8. S. D. NIJHAWAN: 


The importance of soil structure in affecting the productivity of soils has not 
been realised to the extent that it deserves. In the past much stress has been laid 
on soil nutrients, but the effect of physical make up and arrangement of soil 
particles on soil fertility has not been fully appreciated. It has led to certain 
wrong notions. For instance in 1939 the author in the Punjab observed that wilt- 
ing of gram was wrongly attributed to the attack of certain fungi but was mainly 
due to the occurrence of hard pan in the sub-soil. The failure to correctly appre- 
ciate the role of soil structure is partly due to the fact that no reliable method 
is available for evaluating the soil structure. Generally Yoder’s technique for 
the determination of water stable aggregates, an attribute of soil structure, is 
employed but the author observed that this also fails to give true picture about 
| the water stable aggregates and thus the soil structure. However rate of per- 
| colation of water in soil cores obtained in situ seems to give reliable information 
| about the nature of soil structure but it has also its limitations. 


aoe 


Soil structure is greatly affected by the cultural practices and cropping systems. 
At Hay’s Experimental Station the author observed that the plots which remained 
continuously under maize had less amount of water stable aggregates than the 
plots under wheat. It shows the effect of fibrous root system in improving struc- 
ture. Similar investigations carried out in the Punjab show that growing of 
berseem at Ambala and Rohtak greatly improved the structure, which was indi- 
| cated by improved rate of percolation of water. At Gurdaspur also introduction 
of legumes in the rotation improved the permeability of the soil. A similar soil 
continuously under wheat was found to be much less permeable than the one 
having legumes in the rotation. Growing of lucerne at Sirsa was also found to 
improve the rate of percolation of water. 


It has been further observed that soil crumbs with the size between 3 mm. and 
05 mm. control the crop yields. ‘This amount is greatly controlled by the cultural 
Practices, 


9 R. v. TANHANE (New Delhi): Effect of Different Cropping Systems on the 
Structural Condition of Soil. 

It is recognised that the productivity of a soil depends to a large extent on 
800d" soil structure and its nutrient status. Although fertilizers supplement the 
Ratural fertility of our soils, Soil scientists have shown that not all types of 
22 
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fertilizers help to promote the soil structure and maintain it. A poor soil struc. 
ture means poor crop yields. ; , 

A good soil tilth maintains a good balance of air-water supply Suitable to the 
plants growth. The basic research has shown what happens to soil when Struc. 
ture is improved as regards the properties of soil. ; i 

Unfortunately the evaluation of structure is rendered difficult since it iş the 
result of many variable forces. Methods of structural characterisation include 
study of permeability, porosity and direct determination of the particle Size distri- 
bution. The formation of structure has been explained on a dipolecation-dipole 
link by E. W. Russell. 

Natural factors like alternate drying and wetting and the cultural Practices 
at optimum moisture content are accepted principles for preventing structural 
deterioration. 

The effect of various cropping system on soil aggregates has been studied by 
many investigations and their result point out that the most effective way for 
regeneration of good soil structure is the combination of deep-rooted legumes and 
a grass or good by farming. Continuous row cropping hasten the destruction 
of soil organic matter and of soil tilth. Similarly, the organic matter serving as 
a granulating agent in soil has long been recognized. The prospect of microbial 
synthesis and the role of micro-organisms as indirect agent in the decorposition 
of fresh organic material has been found to be more useful than compost when 
incorporated with soil. 

Recent investigations have brought out that naturally occurring polyuronic 
acid salts and other chemicaly related polysaccharides contained in organic 
matter have better quality of improving soil structure. The role of these natural 

gums in binding soil particles is made use of by commercial firms in producing 
chemicals known as ‘soil conditioners’, 

Soil structure, however, has a predominating influence on seedling emergence 
and plant growth. A desirable soil scructure may be prepared prior to seedling 
but it breaks down during the growth of a crop, but the inherent character of a 


soil to possess and maintain desired soil structure is of primary importance in 
study of soil structure, 


Effect of Different Cropping System on the 


Structural Conditions of Soil 
Chairman: Dr, $. P. RAYCHAUDHURI 

The following 
follows : 


Dr. D. K. Patel: At the Sugarcane Research Station Padegaon, it has been 
observed that no single method correctly evaluates soil SEEE but a clearer 
picture is obtained only by correlating the results of several Takei, such as: 
(i) determination of humus content, (ii) water-stable aggregates, (iii) pF curv 
and (iv) permeability studies in the laboratory and in rele eh : 

Dr, K. C. Tefwani: The beneficial effect of legumes is not due to improve- 
ment of soil structure alone, as Dr. Nijhawan puts it, but to a simultaneous im- 
provement of the physical, chemical and biological ORES a the soil. For 
instance, in the Punjab, the beneficial effect of legumes in the irrigated soils is 
perhaps due to an increase in the water holding capacity, a ein which ca? 
be verified by actual measurement, ‘ 

Shri S. C. Mandal: Dub grass when grown after a dressing of ammoniwl 
sulphate brings about considerable soil aggregation only after seven of eight 
months of culture. Very short-duration leys can, however, be worked out in our 


participated in the discussion and made their observations as 
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Dr. S. V. Desai: While studying the effect of cations on soil struct i 
of the anions, e.g., Cl-, S0,= and PO, present in soil solution should adi ka 
sight of. Soil aggregation is caused by humus and other binding Ee a 
which the mucilage produced by the decomposition of organic matter and i 3 
organisms, plays no mean part. ed 


Shri Bishan Mansingh: In order to improve soil st 
is recommended that the latter should be Srown from June 15th to October {5th 
after a dressing of ammonium sulphate, and that the ploughing of the field should 
be started during the same period. Ploughing which primarily improves soil 
structure may therefore be done away with, if dub culture is practised. 


On the various points raised during the discussion Dr. $. D. Nijhawan made 
the following observations: (1) ‘The legumes haying a narrow N:C ratio are 
easily decomposed by micro-organisms and are converted into materials which 
are capable of forming aggregates with the soil particles. (2) The value of the 
non-capillary pore-space, which should preferably be about 50%, has been worked 
out for optimum growth of different crops e.g. about 40% for cotton and as low 
as 10% for cereals. (3) The effectiveness of different crops in building up soil 
structure is determined by their root systems. ‘Those of grasses are followed by 
legumes in order of effectiveness, while the cereals are least effective. (4) The 
modification introduced by him in Yoder’s method of determining soil aggregates 
consists in allowing suction or placing the sieve with the soil sample on wet sand. 


These procedures enable entrapped air to escape, otherwise aggregates do not 
easily wet. 


ructure by dub grass it 


In reply to Dr. K. L. Nayar, Dr. R. V. Tamhane explained that the non- 
capillary porosity of a soil is obtained as the difference between its maximum 
water holding capacity and its moisture equivalent. 


Ill. THE USE OF ORGANIC INSECTICIDES IN THE CONTROL OF 
INSECT PESTS OF AGRICULTURAL CROPS 


l. B. H. IYER and M. L. MURTY (Bangalore): Chromatographic Isolation and 
altempls towards synthesis of sesamin. 


Sesamin, sesamol and sesamolin are the three minor constituents of sesame 
(Sesamum indicum, Linn) oil. Eagleson (U. S. Patent 2,202,145 of May 28, 1940; 
Soap and sanit. chemicals, 1942, 18, [12], 125) has patented the application of 
Sesame oil as a synergist or activator for pyrethrins, rotenone and allied insecti- 
sides. Haller et al. (J. Org. Chem., 1942, 7, 183; J. Econ. Entomology, 1942, 35, 
247) have shown that sesamin and sesamin-rich fractions of sesame oil have the 
Maximum synergistic action on pyrethrin insecticides. Beroza (J. Am. Oil Chemists’ 
Soc., 1954, 31, 302) has shown that sesamolin is five times as synergistic as sesamin, 


‘ven though the former is usually present in the oil in smaller amount than 
sesamin. 


Tocher (Pharm. J. Transac., 1891, 51, 639 and 1893, 53, 700) isolated sesamin 
from sesame oil by extraction with cold acetic acid. Villavecchia and Fabris U. 
Soc. Chem. Ind., 1894, 13, 69) isolated it from the unsaponifiable portion of the oil. 
Iyer and Murty (The Oils and Oilseeds J., Symposium Number, 1953, 5, 100) isolated 
Sesantin from a bazaar (Bangalore) sample of expressed oil and also from a solvent 
(carbontetrachloride) extracted sample, employing Tocher’s (loc, cit) method. The 
average yield of sesamin from both the samples has been 0-2 per cent on the 
Weight of the soil. Extraction of the oil with warm acetic acid or with cold 
ethyl alcohol gave only very poor yields. By chromatographic adsorption method 
using an alumina column 0:25 g. of sesamin has been isolated from 100 g. of the oil. 
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Sesamin has been shown to enhance the carcinogenic effectiveness of benzo- 
pyrene dissolved. in sesame oil (cf. Chemical Abstracts, 1950, 44, 118h). Although 
sesamin indicated in vitro tuberculostatic activity (Current Science, 1952, 21, 2465; 
J. Indian Inst. Sci., 1953, 35, 69], it could not give any significant protection 


t 


against H,,R strain when tested in vivo. ; i 

In an attempt to synthesise sesamin, model experiments were first Carried 
out with dethyl benzoyl succinate obtained by dimerizing ethyl benzoyl acetate, 
The former has been reduced with LiAIH, to get the tetrahydroxy compound 


which on cyclization with polyphosphoric acid (PPA) has given the benzene- 


analogue of the skeletal structure of sesamin. 

Similar series of reactions were then conducted with diethyl dipoperony) 
succinate. From the elemental analysis and the ultraviolet adsorption data, it 
has been surmised that the two compounds (m.p. 119° and m.p. 195°) isolated in 
this case are possibly two isomers of sesamin, 


The use of Organic Insecticides in the Control of Insect Pests of 
Agricultural Crops. 


2. Dr. A. P. KAPUR (Calcutta): Use of organic Insectides in the control of 
imsect pests of agricultural crops. 


The widespread use of modern organic insecticides in the world is giving 
rise to new problems in entomology. In India, although the acreage under crops 
that are being sprayed is not relatively high, there are indications of spraying 
becoming more widespread in the near future and it is time that we in this 
country take stock of the general problems arising from the use of insecticides. 
Leaving aside the largely undecided question of resistant strains of insects, there 
is no doubt that natural insect enemies of major pests as well as of other insects 
which are not so destructive, are also killed by these insecticides. ‘This results 
sometimes in severe outbreaks of pesis like certain mealy bugs, e.g., Phenococcus 
insolitus, on brinjals. Sometimes pests which were hitherto considered to be of 
minor importance become pests of major importance and indeed begin to spread in 
other localities where they were previously of no consequence. Either because 
their insect parasites and predators are killed by powerful insecticides or for 
some other little understood reason, their population increases. ` Such a situation 
seems to haye arise in Ceylon in respect of the Pentatomid bug, Scutinophora 
lurida, on paddy. In West Bengal also, in fields which were being treated 
Pinay with BHC against the paddy swarming caterpillars and rice Hispa 
bee ee) be, (Senta et Was reported toneve appead e 
D ee ears, in ma State. In literature 3 Spp. of Sogala ie 
eee cee ee ae ( ne as far back in 1917 in Bihar, but these k 
one eran eee cP Be anie of the small numbers in which E 
It was suggested that ree ate eee by insecticides require more attento 

nat while the work on insecticides, both in respects of pests 


and other insects is extremely i j i 
$ 2 y important and useful i jective of cov 
trolling the pests by more subtle ea 


biological means of control, should receive equal if not more consideration. 


3, S. PRADHAN (New Delhi): Use on i rol of 
; emai) : Organic Insecticides in the Contro 
Insect Pests of Agricultural ond g / I aa ama 


„ Tn order to develop efficient use of insecticides for the optimum control of 
insect pests we at the Indian Agricultural Research Institute, New Delhi have 
been working on a number of factors on which the success of chemical cont? 
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J, Ecological factors : 
The one aspect which has particular importance und 


effect of ecological factors like temper 
ponse, i.e., susceptibility of insects. 


er Indian conditions is the 
ature and humility on the toxicological res- 


(a) Temperature :—It has been demonstrated that temperature has to be dif- 
ferentiated into three separate components : (a) temperature during ‘treatment 
which increases the uptake of the insecticide, (b) the temperature of after the treat- 
ment which increases upto a certain degree the physiological resistance of the 
insect to the insectide and (c) temperature before treatment which increases both 
physiological resistance and uptake of insecticides. It has been further shown in 
some cases that the change in insects’ resistance to insecticides with change in 
temperature follows essentially the same curve as is obtained in the case of tem- 
perature effect on any other physiological activity, 

(b) Humidity :—It has been shown to have often very profound effect on insect 


kill but the exact nature of the effect differs from insect to insect with the same 
insecticide and from insecticide to insecticide in the case of the same insect. 


I. Effect of particle size: 


The conflicting observations of ours and of various previous workers have 
been analysed and explained on the basis of the hypothesis that the toxicity of 
insecticide particle is governed mainly by two factors viz. (a) the area of contact 
between the insect body and insecticide particle, this being more in the case of. 
smaller particles and (b) the retention of insecticide particle which is more in 
the ease of bigger particles upto a certain size. 


NI. Solubility of insecticides in cuticular waxes : 


The contact insecticide has to penetrate the insect body wall before producing 
its effect. We have developed a very useful technique of studying the solubility 
of insecticide particles in the wax covering of the insect body surface and shown in 
a few cases so far that if other factors do not interfere those insects are more 
Susceptible in the cuticular waxes of which the insecticide dissolves more readily. 


IV. External and internal resistance : 


It has been demonstrated in the case of fumigation with HCN that insect 
Mortality depends both on external resistance to the entry of the fumigant as well 
as. on. insects’ internal resistance and that these two components of resistance differ 


markedly in different insects. 
V. Causes of difference in resistance of different instars of lecust : 

Out of about a dozen factors studied so far, three viz. (a) surface area per unit. 
body weight, (b) percentage of wax in the exuviae, and (c) thickness or compactness 
of the exuviae show significant correlation with resistance of different instars. 
VI. Persistence of insecticides under field conditions : 

These studies have been carried out so far in the case of cotton, sugarcane and 
Castor crops. 

Vv ; , P 
II. Bioassay of insecticides : 


Last but not the least is a continuous project under which the relative fomietty 
of varions new insecticides is being determined in the case of all important pests: 
taken One by one, 
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Some work is also in progress on the effect of insecticidal treatment on the 
viability of seed grains. 


4. N. BHOJRAJ NAIDU, M. B. NAIDU, (MRS.) OSMANI, BHARAT BHUSAN 
and S. H. ZAHER (Hyderabad-Dn.): Some Insecticides from Vegetable 
Oils and Turpentine. 


Hyderabad has an estimated production of 15,000 tons cf Annona squamosa 
(Silaphal) seed, in addition to large quantities of Pongamia glabra (Karanja) 
available in South East of Mahaboobuagar District, possessing insecticidal activity, 
Our present work (J. Ind. Chem. Soc. Ind. and News Ed. 1953, 16, 173) reported the 
variation in the insecticidal activity of A. squamosa seed oil obtained by different 
methods of extraction of the fat; while in the present work the separation of toxic 
principle or principles associated with its purification, has been attempted. ‘The 
insecticidal potent principle of Annona Seed examined in a variety of media, has 
been shown to be highly toxic to pumpkin beetles, cabbage aphids and house flies, 
however the action is of relayed type. Various attempts have been made to isolate 
the toxic principle from the seed, oil, etc. by different solvent fractionation techni- 
ques, and ultimately obtained a product, which is likely to be purer than the 
product isolated by Harper et al. (Ann. Applied Biology, 1947, 34, 104), and charac- 
terized by its chemical and physiological activity. Alkali treatment has resulted in 
the destruction of the toxic material. 


The alcoholic extraction of the Karanja seed oil in 4% concentration in acetone 
has been found to be highly toxic to house flies using both topical method of appli- 
cation and spraying; while it has been found to be quite ineffective against stored 
grain pests, showing thereby the insecticidal activity of the oil is of restricted 
nature. 


Chlorinated Indian turpentine having a chlorine content of 60:7% has been found 
to be highly toxic to house-flies, cock-croaches, mosquito larvae, and compares 
favourably with DDT. It is also farily toxic but it is less toxic than toxaphene 
(Cl-67-69%) to R. Castaneum beetles and adults. From the available data it appears 
to belong to the toxaphene-type of insecticides, 


5. DR. I. M. PURI: Some Insecticides from Vegetable Oils and Turpentine. 


Will Mr. Naidu tell us about the vehicle 
extracted from Shoanfa seed? 


7 There is no doubt that search for indigenous products as insecticides should 
€ continued as even if they are more expensive they are at least produced it 


the country. A standard technique for comparative studies should J 
followed and LD50 should be studied in every case. 


used for spraying this insecticide 


Cost of new insecticide of vegetable origin need not be considered in this 


case and has to be taken into Rosa 
5 Ae l sideration of and w the new 
insecticide has been proved. when the efficacy of 


6. DR. K. K. NIRULA (Kalyangulam) : 


Dr, Pradhan had mentioned that the spraying of the insecticides should be 
P. petcrably carried on in the evening, so that the lower temperatures prevalent 
at might, would be more suitable for killing the insect, I a out that from 
our practical experience of spraying the coconut palms for the control of the 
coconut caterpillar Nephantis Serinopa with 0:2% DDT, it aa found out that 
spraying was more effective, if carried out in the forenoon during the bright 
sunshine. If by some chance the Spraying was carried out in the evetitlg, it 
city was found to wane within a week or 50. 
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I further brought to the attention of the audience, the possible ac 1 
tions of harmful residues of insecticides in soils. BAE mes es 7 
the newer insecticides persist in soil for more than five years. Often a pals 
piece of land may be treated safely with a certain insecticide as far as one 
is concerned, but it may be extremely h P 


armful to others. Application of 59 
BHC dust for the control of cockchafer ginhs in the coconut gardens on ne 


West Coast, was found to give good control of the pest, but this insecticide 
proved extremely harmful to the intercrops like tapioca, yam etc, commonly 
grown in the cocoanut gardens. Similarly BHC treated organic manures at high 
doses are also found to impart bad taste and foul smell to some of the root 
crops, to which this insecticide is applied. 

The effect of the organic insecticides on the beneficial parasite, was also 
brought to the notice of the worthy speaker. Under the general field conditions 
prevalent on the West Coast of India, it was found that 0:2% DDT which is 
advocated for the control of Nephantis Serinopa remains highly toxic to the 
Euloplid parasite Trichospilus pupivora for a period of upto two months, 

It was suggested that all these factors may be kept in view, while formulating 
the new insecticides. 


7. HEM SING PRUTHI: Organic Insecticides. 


Since in practice, the temperature cennot be varied before, during and after 
spraying or dusting in the Ent. Labs. of the Punjab University, the effect of 
temperature on the action of BHC at uniform countries throughout. The effect 
of BHC increases with temperature. ; 

The effect of humidity should not be uniform with spraying experiments. 

The effect of fumigants in the afternoon is increased not so much due to 
the changes in insect actually but due to the increase in volatility of fumigants. 


8. H. ZAHED: 


Standard methods (entomological) for testing insecticidal activity have been 
used and activity as compared to standard types of known insecticides have been 
studied and determined. Tests have been carried out (Laboratory & Field) in 
my laboratories as well as outside and compared mainly with D.D.T. Work has 
been concentrated mainly on the oil itself. 


9. N. BHOJRAJ NAIDU: Some Insecticides from Vegetable Oils. 


If the unsaponifiable matter was active? 


(1) What is the yield? 

(2) Did you try the lower doses? 

(3) What is the cost of oil? 

Still the work is at experimental stage. More work will have to be done 
till the oil can be used as insecticide more effectively and economically. 


10. M. B. NAIDU (Hyderabad): Physiological Action of Organic Insecticides, 


Much work has appeared on organic insecticides concerning their toxicity and 
effect on insects of agricultural importance, —but comparatively little attention has 
an Paid towards their physiological action and particularly their mode and site of 
Ction, 

The Physiological action of natural pyrethrum and allethrin (synthetic pyre- 
thrum) has been studied on the isolated heart of cockroach. It is shown that natural 
Pyrethrum after nicotine treatment which specifically acts On the CODEC ganglia 
does stin Produce a further effect on the insect heart by virtue of its additional 
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-muscular system. But this does not happen with nicoting 


activity on the neuro 
dministration of pyrethrum. 


treatment preceeded by the a 
Allethrin unlike pyrethrum acts primarly on the cardiac ganglia and not Oh 
the neuro-muscular junction. After nicotine treatment allethrin does not produce 
any further effect on the heart of cockroach, it is also true if the ‘treatment a 
reversed. It is suggested that the restricted action of allethrin may be the cause 
for its inferior toxicity towards certain insects in comparison to that of ‘pyrethrum, 


The actions of pyrethrum and allethrin are shown to be due to the release of 
acetylcholine and not due to the inhibition of cholinesterase as is found in the case 
of organo-phosphorous compounds. 


11. P. M. VARMA (Poona), 


(1) Asked whether these studies have any bearing on the control of insects in 
the field. The work of spraying has to be started in the morning and finished 
in the evening. The temperature cannot be controlled. The condition in irrigated 
crops (rice-sugarcane) will be absolutely different. Particle size cannot be con- 
trolled. 


(2) Asked at what stage of the Earia sp. the tests were carried out? 


ENERGY METABOLISM 


Section of Physiology 


1. S. BANERJEE (Calcutta): Symposium on Energy Metabolism. 


Surface area of the body of Indians: The metabolic rate is expressed in terms 
of calories per square meter of the body surface. Whatever may be the theoretical 
significance of the body surface as a biometic unit for the reference of metabolic 
rate measurements, it seems at present that the use of such a unit gives the least 
variable results for individuals differing in size. The surface area of the whole body 
is universally calculated from a formula suggested by Du Bois and Du Bois based 
on weight and height of the person: A=W?-4?5 x H°-725 x 71:84 where A is the surface 
area in cm’, W is the weight in kg, IH is the height in cm and 71:84 is a constant. 
For any work on energy metabolism it is, therefore, desirable to find out if the 
surface area of the body as determined by the above equation is correct in case of 
Indians because workers in Japan and China have shown that the above equation of 
Du Bois and Du Bois is not applicable in persons of those countries. We have, 
therefore, determined the body surface area by actual measurements in order to find 
out if the surface area of the body calculated from the above equation differs from) 
the surface area of the body actually measured. 


Fifteen male subjects consisting of students, research workers and members 
of the teaching stuff of the department of physiology of the Presidency College 
Calcutta were selected and the surface area of the body of each individual was 
measured by using diverse methods. “4 


The surface area of the body of each individual was also calculated from th 


us ight height equation of Du Bois and Du Bois and the results were compare 
with the surface area of the body actually measured. It was observed that the 
surface area of the body actually measured was more than the area calculated Wi 
the equation of Du Bois and Du bois in all the cases 


th 


To see how the formula of Du Bois and Du Bois worked by changing the 
constant, the constant for each individual was determined by dividing the surface 
‘area of the body actually measured with the product of Ws and H”: 
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constant thus obtained was 74-66+0-23. When the surface 
5 J 5 ar ; : 
calculated with the following equation : ca of the body was 


Surface Area = Weight” x Height™?5 , 74-66 
(cm?) (kg) (cm) 
there was little variation with the surface area of the body obtained by actual 
measurements. This equation, therefore, is Suggested for the einen Pa Sh 
surface area of the body of Indian whose physique differ slightly from people S 
the West. 


H 


ET E 


/ 
( 9, A. SEN GUPTA, N. P. LUNDGREN and P. N. SAHA: Maximal working 
/ capacity in Winter and Summer (Hot Humid) of Adult Healthy Men of 
| Sedentary Habits, 
i Introduction, 
i 


Energy expenditure varies according to the stress of a job. Intensity and 
frequency of muscle movements to perform work are mainly responsible for 
this variance. Apart from these two factors the number of muscle units and the 
mass of muscles involved as well as training influence the metabolic acticity 
during work. In Sherman’s Table energy expenditure for different types of jobs 
is presented. One really wonders, after a look at the limits, at the reserve capacity 
of the body to perform work. When lying in bed relaxed the energy expense is 
near about 1 K, cal per minute (roughly the energy output of a 70 watt lump) ; 
but when one walks up the staircase rapidly the same may shoot up to 20 K. Cal 
per minute. Assuming the last job to be the limit of one’s performance it is 
obvious that the energy expense may reach 20 times that of resting level in 
| severe stress, approaching limits. It has been observed in Western countries 
| that for short-duration maximal efforts oxygen consumption, which is a direct 
| measure of the intensity of the job, may be 20 times or more than that at resting 
i level. This reserve may not be the same for everyone. Taking the country as a 
| whole it can be broadly inferred that maximal efforts of work will depend on 
| physical fitness of the population as well as the climate. It has been found in 
| 
| 
| 


Sweden, that in lumber industry the average energy output per day of the workers 
is 5400 K. cals in winter and 5200 K. cals in summer. India is specially handi- 
Capped in climate as well as physical fitness of the population so far as the work- 
ing capacity is concerned. As for the climate, it has been established that 
| Basal Metabolic Rate of the Indians is roughly 10-15% lower than that of the 
| Westerners as given in Boothby-Sandiford standards. It is also widely known 
that the Indian population is far behind the Western standards of physical fitness. 
This is well reflected in lower per capita production of Indian labourers, compared 
to the western ones. Under these circumstances it was thought useful to investi- 
| Sate into the maximal working capacity of Indians in winter and in summer (hot 
} humid) seasons, 


Experimental Techniques. 
From minute expiratory volume and analysis of expired gases oxygen coe 
sumption was determined, which was taken to be the index of working capacity. 
ork was performed on a bicycle ergometer, against varying frictional loads. 
Three different loads of 2 1bs., ‘4 Ibs. and 6 lbs. were tried in winter but only 
2 lbs. and 4 lbs. were tried in summer. Tt was found that in summer 6 lbs. load 
Was too strenuous to complete the experiment. These loads were put on a spring 
i balance and were adjusted by means of a wedge. It was obvious that the more 
the load, the more stressing the job was. Pedalling was fixed at a constant rate 
of 60 cycles per minute. The subject could achieve this rate with the help of a 
metronome. The loads were tried in ascending order in a continuous experiment: 
“or each load the subject pedalled for seven minutes and after completion of the 


23 
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he was switched off to higher loads until the maximal effort Was 
ory rate and the subject condition were taken into con- ' 
sideration in order to judge this limit. For each load a ygrninute “warming up? / 
period was allowed before expiratory air samples were taken. From the 6th to the ` 
8th minute of each particular load the subject was connected to a big spirometer, 
to collect the expired air using an assembly of mouth pieces, noseclip, three-way. 
valve and corrugated rubber tubing. ‘The collection was done for not less than 
two minutes to have representative gas sample. Pulse tates were counted every i 
minute and respiratory rate was counted on the 6th minute. The highest pulse j 
rate, which was often reached by the 6th minute, was recorded. Minute expiratory 
volume was determined from the initial and final spirometer readings. Expired 
air samples were collected in sampling pipettes over mercury and were analysed / 
for CO, and O, in a Haldane’s Gas Analysis apparatus. Duplicate analyses when | 
agreed within 10% were taken for final assessment of oxygen consumption. | 
Material and Data, 

Eleven subjects were chosen from a sedentary group of population after strict 
examination of their health status. Only healthy subjects were selected for the 
study. ‘The data on age, body weight, body height and body surface area of the 


All these subjects were performing laboratory duties, and as such they were 
taken to be of sedentary habits. Out of these only eight could reach the maximal 
rate in work in winter, and in summer oniy seven could complete the same. 

l The experiment was undertaken in the morning before any heavy meal. Tn 
winter the environmental temperature was 75°F, D.B. and 65°F. W.B., the corres- 
ponding figures for summer were 89°F and 85°F. In the latter season the wet 


bulb reading was close to that of dry bulb and as such the climate was defined as 
hot humid climate. 


experimental subjects are presented in Table I. | 
TABLE I | 

| 

PERSONAL, DATA OF THE ELEVEN EXPERIMENTAL SUBJECIS | 

Range Mean ! 

; = | 
Age in years... qe ae peas 18—40 29:2 | 
Body weight in lbs. “i a ee 95—159 122:1 | 
Body height in inches ... ar sit 62:5—70:5 65:5 | 
Body surface area in sq. meters E a 1:40—1-83 1-63 
? thee at | 

H 


| 


In Table II oxygen consumption for maximal work load and the corresponding 
load are presented in two different seasons. 
The pulse rate plotted a 


: gainst oxygen consumption, taken in absolute terms 
shows a scatter. P i 


But when it is plotted agai ‘ 7, ; ti sq. meter 
of body surface area the ane Sine This eee fn influence 
of body size, The linear relations obtained are given by the equations : 
N=70-21-+0127X and Y=76-65+0-006X in winter and summer respectively, a5 fah 
culated from the method of least squares; X=0, consumption cc jmin jm? an 
Y=pulse rate /min. The line for winter has a correlation coefficient, r= 0'909 wht 
p<0'001, and in summer, r=0-972 where p<0-001, both values inching highly sig? 
ficant, Expiratory minute ventilations when plotted against oxygen consumption 
in two different seasons show a linear relation. Respiratory rates are related 11 
the usual way with oxygen consumption, ve D A 
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TABLE II 


OXYGEN CONSUMPTION AND CORRESPONDING WORK LOAD 1 


N MAXIMAL Error 
OF NINE SUBJECTS IN WINTER A ; f ; 


ND SUMMER 


ao | O a a a 


Subjects Winter Summer 
Work load O, cousumption| Work load i 
S E 3 2 ei = a O, consumption 
|Kg/Meters / Min, Lts / Min. Kg / Meters /Min. Š uts /Min. 
TALS: a 858-6 1-796 572:4 1-50 
2 IS f 1:694 a ae 
oe AR. » 1-169 = pee 
4, BBS. » 1-496 858-6 2:255 
Sol ” 1-923 — = 
6.: S.IS.D ” 1:498 572-4 1:453 
7. SSS. » 1-431 os 1 283 
8. M.K.C is 1-358 i 1.-747 
9. S.B. == = ” 1 478 
Mean ae i 1-546 Pý 1-590 
Discussion., 


(1) From Table I where data on maximal efforts are presented one fact stands 
clear. Mechanical efficiency was higher in winter than in summer. Mechanical 
work done for 1 lb. load was near about 143:1 Kg/meters/min. Maximal oxygen 
consumption for both the seasons was nearly the same, i.e., about 1-5 lit/min. 
But this maximum oxygen consumption was reached against 6 lbs. fric- 
tional load in winter corresponding to 4 lbs. in summer. Defining mechanical 
work done in Kg/m/min, 
O, consumption in litres 
and 3:6 in winter and summer respectively. 

(2) Berggren and Christensen (1950) mention the advantage of taking pulse 
rate as an indirect measure of energy expense. Lundgren (1950) also emphasised 
the importance of analysing the pulse rate—oxygen consumption relationship in 
assessing the physical stress in work. It is imperative that with more demands 
of oxygen in metabolic work in aerobic conditions there will be a corresponding 
increase in pulse rate to meet the demand through increased circulation. The 
Slope of the line determines the working ability of an individual. An unstrained 
subject will have a higher slant compared to a trained one. The steepness of the 
line is accompanied with maladjustment during work. In winter, though the 
maximal efforts were higher than in summer, (because all the subjects could 
complete six lb. load but only one could perform the same in summer), yet the 
adjustment in circulation was hampered more in winter than in summer. 


efficiency = x 100, in this particular case the same is 5:35 
y ; p 


This may as well be due to haemo-dynamic changes in winter together with 
lack of acclimatisation. Sen Gupta (1955) observed the importance of acclimatisa- 
tion in performance of work in digerent climates. Metabolic activity, especially at 
maximal work level, liberates a large amount of heat inside the tissues. This heat 
gain needs to be lost at a rapid rate to maintain normal body temperature. In 
Winter the heat gain cannot be lost too rapidly as compared to the summer because 
Of the inefficiency of evaporative loss due to lack of acclimatisation. By con- 
Vection and radiation mainly this heat gain is likely to be lost in winter. This 
Could be achieved only when heat is conveyed to peripheral tissues by a strong 
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vasodilatory response, which is often accompanied in laiter stages of work, For 
rapid transportation of this metabolic heat by blood to the surface a higher Pulse 
rate can be expected in winter compared to SHEE In summer when, through 
acclimatisation, sweat glands dispose heat gain by evaporative loss in sweat the 
strain on circulation is less than in winter. 
The expiratory minute ventilation is related to oxygen consumption in the 


usual linear way. But in slope there is difference in the two seasons. Usually ą 


higher ventilation is found in winter than in summer for the same oxygen con. ° 


sumption. ie 
The linear relations between oxygen consumption and expiratory minute ventila. 


tion, and between oxygen consumption and respiratory rate may be disturbed 
when approaching maximal work-rate; even in summer the maximal work-rate of 
winter could not be reached. There are reasons to believe that even if this was 
reached in summer the linear relation might not be maintained. 


Summary, 

(1) Oxygen consumptions’ for maximal work in summer and winter reached 
by nine subjects working on bicycle ergometer are presented, together with their 
relationships, pulse rate, expiratory minute volume and respiratory rate. 

(2) It is found that mechanical efficiency in maximal work is lower in summer 
than in winter. O, consumption is higher in summer than in winter for the same 
stress, i 

(3) The siants of pulse rate—oxygen consumption line, expiratory minute 
volume—oxygen consumption line, are steeper in winter than in summer. 

(4) The findings are discussed on the basis of associated changes in physiolo- 
gical state in the two seasons. 
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DR. W. R. AYKROYD (FAO): Energy Requiremcnts, 


The problem of energy expenditure and requirements was of great importance 
to FAO. FAO had the responsibility of making “world food appraisals” based 
on available food supply data and on estimates of per capita requirements fot 
calories and nutrients. With regard to calories an FAO Committee on calorie 
requirements prepared in 1949 a report which has subsequently been widely 
used. The Committee considered the influe ae 
occupation, climate and other factors and r 
applied to population groups of different types living in different environments. 
The factor of climate was difficult to assess because average mean external tenk 
perature often failed to correspond with actual environmental temperature. 

A second meeting of the Committee on calorie requirements is taking place 


in May, 1956. This Committee will revise i in the 
` 5 th - sor in 
Per aGhadvancing ei e findings of the predecess 


nce on calorie requirements of age, 
made recommendations which cat 


The estimated per capita calorie Supplies for India were amongst the lowest 
of those recorded for FAO member countries. oes 


nutrition it was difficult to say. It is gratifyi eing 
given in India to problems of energy expenditu ugh 
at present somewhat out of fashion, is much needed. It was particularly impor 
tant in a country like India, where the food situation needs close watching ant 
there is apprehension lest population growth should outstrip food productiow. 


How far these reflected th 
ng that some attention 15 b 
re. Research in this field, tho 
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. MULLICK and N. D. KE 4 

2. 1D)p Saino EHAR (Izatnagar) : Energy Metabolism in Rae 


In calculating, the nutritional requirements of Indi 
are used so far. Recently, Kehar and associates repor 
that the Indian cattle require 25% less protein for maintenance than the standard 
advocated by the foreign workers. It has been reported also that the basal meta- 
bolism of the Indian population is less than the western people. It may be likel 
that the energy metabolism of Indian cattle may be different from the estes 
standard. It was therefore considered desirable to start a series of investigation 
to determine the caloric requirements under Indian conditions, 


an livestocks, foreign data 
ted from these laboratories 


The first observations were carried out on 32 hill steers weighing 250 to 400 
pounds. ‘They were on maintenance ration. ‘The equipment for recording the 
metabolism consisted of an open circuit mask type, to collect the expired air 
through a two way valve connected with Douglas bag. ‘She collection was con- 
tinued from 10-15 minutes in the morning after 16 to 18 hours of feeding. The 
expired gas was analysed for CO,, O, and CH,. The heat production for 24 hours 
was calculated from the analysis of gases and respiratory quotient. ‘Ihe resting 
metabolism per unit surface area was computed from the following equation, surface 
area=0-15 (weight in Kg)***’, The total digestible nutrients was calculated on the 
assumption that one pound is equivalent to 1814 calories. It was found that all the 
values were 18 to 20 per cent lower than foreign figures. s 


These studies have been further extended to determine the effect of different 
atmospheric temperature from 50 to 100°F on heat production on twelve Hariana 
Cows, three foreign cross cows and three Murrah buffaloes. The arrangements 
for experimental were the same as before. 


The heat production per hour of Hariana and cross cows and buffaloes decreased 
with the increase in the air temperature. The mean values were 386, 394 and 485 
calories per hour respectively and the mean differences were statisticall significant. 
The mean values of the calories per hour per square meter surface area were 99:0, 
107-0 and 107-0 for Hariana, foreign cross cows and buffaloes, respectively. The 
differences in the mean figures between the groups were highly significant. The 
values had a negative correlation with the change of air temperature. 


Within the breeds of cows, the foreign cross cows and within the species 
buffaloes showed higher values. 


In another experiment, the 1esting energy metabolism was recorded in normal 
adult sheep by using the Benedict Roth respiration apparatus. The average mean 
value at 17°C was 105 calories per hour per 100 Ib. live weight. 


3. A. SREENIVASAN (Bombay): Vitamins and Oridative Metabolism. 


Since vitamins, more especially the B vitamins, act as regulatory substances in 
Controlling the production as well as utilization of energy from foods, it would 
follow that efficiency of food utilization may be modified by dietary levels of vita- 
mins. Several recent reports point to an influence of dietary vitamins on the oxida- 
tive utilization of carbohydrates and fats and on protein metabolism. In particular, 
the association ot vitamin B,, and folic acid with transmethylations, nucleotide 
Syuthesis and formate metabolism generally, implies a controlling influence by these 
two Vitamins on a variety of amino acids such as glycine, serine, threonine, cysteine, 
tryptophan, histidine and methionine. 


, ahi 
Two experimental approaches to a quantitive demonstr 

relati : ; 

elationships are discussed. 


l Studies on the effects of split 
moieties of a nutritionally adequate diet to the al 


ation of vitamin-energy 


-feeding of the protein and non-protein caloric 
bino rat have shown that, in 
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comparison with the groups that are fed the whole ration in two instalments, 
those receiving the proteins separately some Six hours before the rest of the diet 
show impaired amino acid utilization and decreased nitrogen retention. An addi- 
tional supplement of a mixture of E vitamins nearly offsets this disturbance. The 
observations are explicable on the basis that the vitamins control the efficiency of 
amino acid utilization and that, in presence of an excess of the B vitamins, the 
caloric drain on proteins is minimal. bith 

2. In thyrotoxicosis, there is an impairment in the esterification of inorganic 
phosphate during oxidation. The protection afforded by vitamin B,, against thyro- 
toxicosis is in part at least attributable to a control of this interference and ıs 
inferable from studies on conjugation systems involving acetylation of p-amino 
benzoic acid, benzolyation of glycine and peptidation of glycine, cysteine and 
glutamic acid (glutathione). 


4, DR. B. K. ANAND (New Delhi): Energy Metabolism. 


Role of the nervous system in the control of the energy metabolism has been 
the subject of investigation by various workers. Energy metabolism depends upon 
the food intake, on the one hand and the various hormonal, chemical and other 
factors on the other hand. Food intake in the animals depends upon the meta- 
bolic requirements. We have previously reported the existence of two mechanisms 
in the hypothalamus, which control the food intake the lateral hypothalamus 
controlling the ‘instinct’ to eat and the medial hypothalamus having the 
“satiety” mechanism, which produces inhibition of the lateral hypothalamus when 
the animal is satieted after feeding. Work in some other laboratories has tended 
to show that “specific dynamic action” is the factor which influences these hypo- 
thalamic mechanisms and thus the food intake is correlated to the metabolism 
of the body. We have carried out further work on the higher nervous regions 
belonging to the limlac system and it appears that the frontal corten in higher 
manmals is probably the only region which influences the intake through the 
hypothalamic centres. These centres have also been shown to have fascillitatory 
and inleitory influences over the feeding reflexes mediated through longer levels. 

Mayer reported that the hypothalamic regions are influenced by blood sugar 
levels. Work done recently in Scandinavia, has shown that lavelled Phosphorus 
intake by these hypothalamic regions is different from other regions, when the 


anima! is starving. More work is still needed before this picture of nervous control 
of feeding of energy metabolism will become clear. 


MUSCLE PHYSIOLOGY 


5. DR. as SINGH: A Discussion on Muscular Contraction and Relaxa- 


He i ane Sain it undergoes several changes such as mechanical, 
oat » Chemical, volume changes, changes in hydrogen ion concentration elec- 
tric, osmotic, optical, changes in X-ray diffraction etc, Various attempts have been 
made to correlate these phenomena in order to elucidate the AAAS nature of 
muscular contraction. Much of the recent work on muscle has Ben on the 
role that ATP plays in muscular contraction. It is possible that ATP will lose 
AES HMO RECS as a primer in muscular contraction, owing to the recent demons- 
trations by Krebs and his associates, and Mommaerts that muscular contraction 
can occur without the breakdown of ATP. Further Englehardt has claimed that 
ATP can cause contraction of myosin unassocieted with hatin 

Two fundamentally opposed theories are advanced t 


F o explain the contrac- 
tion of muscle. p 


In the first, contraction is considered to be due to release of 


= mechanical energy previously stored in the structure. In the second the chemi- 
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cal energy is supposed to be released by the stimulation to enable the muscle to 
do work, relaxation being considered as a passive phenomenon 
The views on these and other phenomena of muscular contraction are well 


known, and in the present discussion, I shall present our own experimental find- 
ings. Our work has been mainly on unstriated muscle 


| If Keala praeire muscle is stimulated chemically or electrically, it may 
| relax. If however the muscle is unloaded, then some muscles relax whilst others 


ha fail to do so. For example guinea pig’s uterus and frog’s stomach muscle relax 

4/ when treated with adrenaline, whilst rabbit's gut muscle, which is very sensitive ` 
to adrenaline, does not relax at all. Mytilus muscle also does not relax when 

2 unloaded. 

j The next question is whether the relaxation of unloaded muscle is due to 


pulling on it by the internal elastic structures or not, if this be the case, then 
the muscle would be loaded, and relaxation passive. To answer this question 
we have to compare the behaviour of loaded and unloaded muscle towards certain 
agencies. 


These agencies interfere with metabolising in some way or other. If the 
muscle is asphyxiated or treated with sodium cyanide (1 in 10,000), then loaded 
muscle may relax profoundly, but unloaded muscle does not relax, on the con- 
trary, it may contract. Similar affects may be produced with sodium azide or 
iodoacetic acid. These experiments would therfefore dispose off the objection 
that relaxation of unloaded muscle might be due to internal elastic structures. 


This view is supported by further experiments. Asphyxiated of cyanide 
treated unloaded muscle, will react to adrenaline by relaxation, if it is treated 
with glucose. ‘Lo show that this effect of glucose is metabolic, the muscle is then 
treated with iodoacetic acid, when relaxation of glucose treated unloaded muscle 
is abolished. These experiments leave no doubt as to the active nature of the 
relaxation process in some unstriated muscles. Our conclusion therefore, is that 
in unstriated muscle, there are two systems, in one the relaxation is active, and 
in the other, passive. ‘This may be related to Szent Gyorgyi’s two processes, one 
exothermic and the other endothermic, in muscle. 


In striated muscle, there has been some controversial observations. Ramsay 
and Street observed relaxation of unloaded single muscle fibres, but A. V. Hill 
did not find so in whole muscle. We have stimulated frog’s rectus abdominis 
with potassium and acetylcholine and observed no relation in unloaded muscle. So 


our conclusion is that striated muscle contains only one system, 1m which the 
relaxation is passive. Some of our results are in agreement with those of other 
observers. 


Thus we have not found any active relaxation in Mytilus muscle. Abbott and 
Lowy, in Hills Laboratory, also did not find any heat production in this muscle 
during relaxation. We have found that adrenaline produces active relaxation in 
some muscles, and Bulbring has noted increased oxygen consumption, though she 
has explained it on other lines. i 

We are next concerned with the contraction process. Contraction of muscle 
is supposed to be due to folding of the polypeptide chains, but so far no un- 
equivocal evidence of chain folding during contraction has been produced. 5 We 
have tackled this problem on the following lines. According to modern. views, 
denaturation consists of an alteration of the specific internal structure of the 
protein wherein the closely folded peptide chains unfold. Sinalar the con- 
traction of muscle is suppose to be due to folding of the contractile protein; yo 
relaxation would be due to unfolding of the muscle proteins: Thus according 
to these views the process of relaxation would be similar to the oo ae oe 
Proteins. In Mytilus muscle, there is evidence, that contraction is due to globuiar 
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transformation of the contractile protein. This would explain the extreme short- 
ening which such muscles can undergo. 

Te above experiments aiso show that cross linkages are necessary for tonic 
contraction. These cross linkage enable the muscle to maintain tension without 
expenditure of energy. The effect of urea and salts in causing active relaxation 
of muscle show that at least two kinds of linkages are concerned—salt linkages 
and hydrogen bonds. 


6. D. P. SADHU (Calcutta) : 


Muscle Physiology has atiracted the attention not only of Biologists but of 
scientists in other fields, a most potent phase in the understanding of animal 
electricity being made by Galvani and Volta, and of laymen and non-scientists 
such as those interested in the beauties of locomotion, dance-drama and horse 
races. The mechanical, electrical and other changes accompany the activity in 
muscle resulting in real or virtual work. The chemical changes are transformed 
by high-energy phosphate bonds into the mechanicai changes of muscle resulting 
in work. In isometric contraction of muscle where no work is done energy out- 
put is less than in isotonic contraction with work (Fann Effect). Investigation 
into this phenomenon tends to show that the real cause of muscular contraction 
probably lies in a mechano-chemical reaction whereby chemical and mechanical 
changes are interdependently integrated through the configuration of myosin or 
actomyosin chains. It is suggested that actomyosin combines with phosphate and 
the phosphate compound is the relaxed state of the muscle. During contraction 
phosphate is released and the free actomyosin chain shortens and as an A'TP-ass 
breaks down ATP into ADP and the actomyosin phosphate is formed. Thus rela- 
tation becomes an active and an ATP-dependent process. 


Electrical changes produced in heart muscle is recorded by EGG. In goats 
where is usually an opposite variation in the lead potentials in 1st and 2nd standard 
leads and this peculiarity is not due to its quadruped posture. Whether this 
sient has any bearing ou problems of muscle Physiology is being actively pursued. 
= 
7. S. N. RAY (Izatnagar) : Relation between Vitamin and Trace Element Relation 

of the B-Group Vitamins to the Trace Element. 


The field of inter-relationship between vitamins and trace elements remains 
as yet largely unexplored. Though a number of papers have been published on 
the role of metallic ions in certain enzyme systems involving vitamins, very little 
has been done to examine the effects of deficiency of trace elements in the intact 
animals on the production and utilisation of vitamins, 


While investigating cobalt deficiency in sheep, it was found that the symptoms 
exhibited by deficient sheep, resemble certain vitamin deficiency syndromes. 
Thus lack of appetite and anaemia are common symptoms of vitamin B-Complex as 
well as cobalt deficiencies, In order to examine whether production of B-Vitamins 
is disturbed in cobalt deficiency, blood from deficient and normal sheep was 
analysed for riboflavin, folic acid, pantothenic acid, nicotinic acid and vitamin B, 
complex. It was found that the concentration of nicotinic ed land pyridoxin 
group of compounds was reduced in the blood of deficient animals to the extent 
of 20 per cent and 45 per cent respectively as compared with the normal contents. 


ig: i c » . . . + 
A gen fi ant reduction in the case of riboflavin was also seen. ‘The folic acid and 
pantothenic acid contents were not affected 


As in normal ruminants, B-Vitamins are usually synthesised in large quam 


tities in rumen by the microflora L wit i 
i ; present there, this loweri ntration 
of certain B-yitamins in cobalt deficient lamb a era ee 


ESN FABA bs might have been due to inter- 
ference of microbial vitamin synthesis in the absence of cobalt. This may alse 
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indicate that the production of various members of vitamin 
brought about by different microflora and cobalt may 
some but uot of all-the members. 


B-complex may be 
influence the production of 


Seer 


In another series of experiments, cobalt deficient lambs were treated with 


thiamin and pyridoxin. Lambs given thiamin supplements alone’ showed in- 
creased growth rates but anaemia was further aggravated. Pyridoxin had slight 
effect on blood regeneration but none on growth. A mixture of thiamin plus 
pyridoxin was also found to give transient improvements However, when pure 
Í vitamin B,» became available, dosage with this vitamin alone was found to bring 
t about an alleviation in the cobalt deficiency symptoms. ‘This may indicate that 
j cobalt given per os produces vitamin B,, which in its turn may help in the proli- 
feration of microflora, synthesising certain B-vitamins 


8. DR. SHIV KUMAR: Vitamins and Trace Elements. 


vitamins is only slowly being realised. The trace elements are intimately con- 
nected with the proper use by the body of the vitamins, and so should be supplied 
when treating deficiency diseases. The distribution of trace elements in foods 
closely follows that of the vitamins so that when there is deficiency of vitamins, 


| In human nutrition, the great importance of trace elements in relation to 
i 
| there is almost always a deficiency of the trace elements. 


Vitamins, particularly of the B group, function as coenzymes in conjunction 
with the substrate specific enzymes. Cobalt is an integral part of cyano-cobalamin 
| (Vitamin B,,). Trace elements form parts of enzymatic systems, e.g., Mg of 
¥ phosphatase, carboxylase, cozymase; Mn of arginase, cholinesterase, Zn of carbonic- 
anhydrase, and Cu of tyrosinase, ascorbic acid-oxidase, polyphenol-oxidase and 
laccase. Some enzymes such as arginase, glutaminase, hexosekinase, phospho- 
gluco-mutase, peptidases, phosphatases are activated by divalent metallic ions 
such as Mn++, Cot+, Mg++. Such enzymes can be regarded as metallo-protein 
enzymes. It is supposed that combination of these enzymes and substrates occuts 
partly through metallic ions. -Thus it is not difficult to understand the probable 
inter-relationship between the trace elements and the vitamins—the former either 
forming a part of the enzyme (metallo-protein enzyme) or activating some enzymes, 
and the latter particularly of the B-group, acting as coenzymes in the enzyme- 
coenzyme systems mediating cellular metabolic reactions. 


9. DR. P. S. SARMA: Relation of the B-Group Vitamins to the Trace Element 
Zinc, 


In rats, it has been shown by various workers, that zinc salts fed at high 
levels are toxic. There is a growth inhibition which is linear with respect to 
the dosage administered, either as ZnO, ZnuCO, or ZnSO, and when the dietary 
level exceeds 1%, there is a considerably enhanced mortality which also sets in 
very quickly. Under these conditions certain enzymes such as catalase and cysts 
chrome oxidase are inhibited, and alkaline phosphatase is increased, the latter, 


| however, only at much higher levels. 


Studies presented herein deal with the toxicity of zinc as ZnCl, or ZnSO, for 


the larvae of the rice moth, Corcyra cephalonica st. At levels of 0:2-0-6%, Zn 
about growth inhibition. When the dietary 


(either as chloride or sulphate) brings the € 
i : 3 Liver extract, as well as vitamin B,,, 


zinc exceeds 1% it becomes rapidly fatal. a ; i 
have been A to be effective in suppressing the high mortality brought about 


by feeding 1% ZnSO,. Of the various B-vitamins tested, with a view O amelas 
out whether the B-vitamin content of liver extract was responsible for its bene- 
ficial influence, it was found that only vitamin B 
any extent in reversing growth inhibition, 


24 


a and thiamin were effective to 
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The second aspect of zinc and B-vitamins relationship presented herein per- 
tains to their lipotropic potencies. The investigations concerning zinc as a lipo. 
tropic agent were based on an earlier report in literature aeren such ani effect 
has been demonstrated though only at grossly unphysiological dosages of zinc, 


In the present study it has been shown that a fatty degeneration, closely com. 
parable to the corresponding phenomen in rats, could be brought about in 
insects as well, by feeding cystine. It has been also shown that ZuSO,, in this 
condition is effective to approximately the same extent as vitamin Bis or choline. 
The possibility has been suggested that it may act better in combination with other 
established lipotropes. The role of other B-vitamins has also been investigated and 
compared with that of zinc, 


i 


ROLE OF PSYCHOLOGY IN NATIONAL PLANNING. 


Section of Psychology and Eudcational Sciences 
1. DR. ISHWAR DAYAL: 


Generally from the discussion it was evident that there is lack of perception 
of socio-psychological problems arising from a process of change in community 
and industrial areas of development. It is important that psychology should gear 
its study toward solving these problems, and much more, in pointing out gaps in 
Planning in India. It seemed to me that a large number of unrciated problems 
that were brought out in the discussion, confused the main issue of determining -7 
techniques that would help in meeting the problems at the community level in / 
the Planning situation. Experiments of this nature are abundantly found in the | 
project-reports available in literature, especially in reports of Michigan and 
Boston Community experiments, This divergence in discussion did not enable the 
group to clarify the role of psychology in National Planning. It is my hope that 
the section will draw attention of the Planning Commission towards socio-psycho- 
logical asjects of change and urge serious consideration of problems involved therein. 


nner 


2, SHRI INDRA’ SEN: (Pandichery), 


If National Planning means planning for the development of nation’s life, then 
it becomes, as a whole, entirely a psychological work, the aim in that case being 
the growth of the life, character and capabilities of the men, women and children 
of the nation, The amelioration in the environment 
opening of schools, hospitals t 
and pursued as means, 


building of dams, roads, 
and the rest will have then to be clearly conceived à 


However, National Planning can þe e 
material resources of the country. Then 
will tend to become ends in themselves 
to be treated as means. 


. È H ~ 
asily conceived as the development of the ` 
evidently ameliorations in the environment 
and the human factor concerned will tend 


This approach will not succeed in a 
real strength in national life, 
people’s co-operation, 


; chieving a true national development, f 
Tt will also create for itself difficulties in getting 


Rightly conceived 
and the administrato 
the nation, 


And if the administrators of the plan seek to become educators of the nation 


the entire spirit of the work will chan i i 
! ae ge and the dificulti ich are experience 
to-day, will tend to diminish a great deal, ON Pa SANNE 


» national planning is a psychological and educational wor 
ts of the plan will really have to become the educators ° 
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3. DR. G. D. BOAZ : Guidance and Counselling. 


a ‘Three aspects (i) Vocational guidance, ( 
to personal adjustment problems, (iii) 
perhaps Psychoses also, 


: ü) Counselling or guidance with regard 
Treatment of neuroses, psychoneuroses and 


For I—Occupational information and job dictionar 


i y immediate necessity. 
Education of the parents and re 


Sine - par alisation of the socialist pattern of 
society essential. Social value and remuneration of different jobs to be 


i more or less equalised. 
i For II—The psychologists could be trained and parents manuals on mental 
i hygiene should be published. 
i For I1I—To be considered as a specialist proposition. 
Use of Rorschack without recognised and adequate training to be severely 
discouraged. 
| 4, SRI N. L. DOSAJH (Jullundhar) : 
i The paper discusses how Psychology can play an important role in National 
j Planning—first, by studying the inter-group, political, religious and communal 
H 
t 


prejudices, hatreds and tensions, psychology can suggest means for resolving them, 
and thus help in bringing about National unity. Secondly, Psychology, by studying 
the irrational fears, wrong notions, rituals and anti-social customs of the people, 
can devise ways and means to resolve them and thus help in bringing about greater 
happiness in the life of the Nation. Thirdly, the paper shows the importance of 
mental hygiene clinics and vocational guidance centres in a programme of National 
Planning. 


| 
| 


5. DR. BIMALESWAR D&E, M.A., Ph.D. (London) (Bihar) : 


The primary aim of national planning is to achieve all-round improvement in 
the standard of living of the nation. In planning the major emphasis has always 
been placed on the economic aspects. But in order that life may be wholesomely 
lived, economic considerations do not mean everything for man who is a complex 
psychophysical being. In any national planning, man should be helped to adjust 
himself wholesomely and adequately to the material progress introduced into his 
‘environment. Material progress may be achieved without achieving at the same 
time corresponding progress in his mental life as a recent poll of the American 
people has shown. It is a business of Psychology to make its resources available 
to man so that he may be able to derive the maximum benefit from the outcomes 
of National Planning. 3 
i It is in this context, I think, that the problem of the role of Psychology in 
National Planning should be considered. The problem has been considered below 
with regard to two aspects :—First, general, and the second, specific—in relation 


to the needs of our country. 


General, 


For harnessing psychological service to ally development scheme, f ae 
the different employers by whom, and the ways in which, the Pi 10 eo 
the country are being utilised, is the first requirement. Informa we ns a 
for an objective appraisal of the existing condition of the coun 2 Po e 
available to know if the utilisation of the psychological service im reta ion { 


Country’s needs and requirements can show any adjustment z ane of the fields 
Having considered this, the next step will be to make aaa Hansen 
Of interest of psychologists for assessing if the country nas cae : es eee 
resources to cope with the growing needs of the country. ere ag 


is made to the 1948 survey of the fields of interest of American psychologists and 
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their percentage in each for the purpose of illustration. Without such g Prior 
survey being made, psychology caunot, I think, play effectively its role in an 
national planning. In this respect the following fields of interest, which cover f 
perhaps all the different types of service that psychology can offer, may he | 

mentjoned :— i í 
1. Experimental Psychologists (including Physiological and Comparative 

Psychologists). 


2. Clinical Psychologists (including remedial workers). 
3. Counselling and Guidance workers. S 
4. Child and Educational psychologists. f 
5. Personnel Psychologists (including Industrial psychologists). i 
6. Social Psychologists. f 
7. Statisticians (Test construction and psychological measurement). 

Specific. 


Against the background given above the role that psychologists in India can 
play in National Planning has been examined. Two conclusions have been derived 
from the existing state of affairs :—(i) Lack of adequate resources, that is, facilities 
and trained personnel, to cope with the diverse psychological needs. (ii) Imme- 
diate necessity of opening psychological laboratories and institutes for research 
and training in psychological service. 


6. DR. S. P. GHOSH, M.A., D.Phil. (Cal.) (Delhi) : 

Our national planning is more of an industrial pattern. We are getting six | 
or seven steel plants and some small factories by the next few years. 

The author feels it is desirable to deal with industrial planning in the field 
of National Planning. Every industry has got two sides, man and the machine. 
So long the machinery side of the industry has been stressed, emphasised and 
the man side neglected. But man in the industry is as much important as the 
machine. The psychologist can help the industrial planning in the man aspect; 
in the selection of right man for the right job, detecting accident-prone personnel, 
studying fatigue and nest pauses, employer and employee relations and so on. 
Under the auspecies of the Applied Psychology section, Calcutta University, the 
selection of trade apprentices and skilled workers has been done in various 
factories e.g. Wimco, National Carbon Co., Ishapore Rifle factory, Chitaranjan 
Locomotive and so on. The follow-up studies have been found to be useful and 
some organisations are now intending to set up psychological wing. The Direc- 
torate of Ordinance Factory has already started a central psychological organisa- 
E aM cou phe election of workers and other industrial problems. ‘ 
effective ete The a a Lie ae rabesa pi niieA = one faea a A 
a an ie nae 0 accidents has heen investigated in the See 
has been developed for proms N ee lcutta and a battery of psychological ae 
employer-employee relations | e a TESS SPEESODS. Te ime problem 3 

4 nas been investigated in Bata-Shoe Co., Indian Rubber 
Factory, West India Match Co., and so on. Some remedial measures have been 
Suggested for improving them. 

7 a 
of the country for the betterm we ap ua be implemented in industrial plat’ 

$ ent of production and employer-employee relations: 


GUIDANCE COUNSELLING 
1. Surt UDAY SHANKAR (Delhi) : 


Guidance is given to the total personality of the individual child and it is 
often difficult to separate educational or vocational guidance from personal guidance 
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| So educational, vocational and personal guidance can b 
sk with one or two more special workers. Bais me 
| country due to paucity of properly a a a A: a in this 
staff? should not however mean (as is unfortunately thou ht i ees A 
people trained abroad, nor should the lack of ideal one cee quarters) 
Í us from undertaking guidance work. We need aE THE: till mN eee deter 
| equipments are perfected or the fully trained staff is available. Work ee 


€ given by the same agency 


E training. The dangers of imperfect guidance cannot be more than that of no 
P guidance provided the guidance is given sincerely keeping in view high standard 
{ of ethies. This does not, however, imply that anybody can start giving guidance 
À ) : ? : i R Í : S 3 
/ but the people who understand the dynamics of human behaviour and who have 


the insight and temperamental leanings in associating with children with some 
basic study and training can undertake guidance work starting with simpler cases 
and proceed with more difficult cases as their experience, confidence and insight 
increases. The first. pioneers like Sigmund Freud, Anna Freud, Melanie Klein did 
not have all the perfect training before they started work. In India also a venture 
in this field is called for. 


2. Dr. S. P. GHOSH (Delhi): On the Techniques of Guidance and Counselling. 


The whole problem of guidance and counselling can be brought under 3 cate- 
gories: (1) Personal guidance, (2) Educational guidance, and (8) Vocational 
guidance. The problem of personal guidance really comes under the jurisdiction 
of psycho-analysts and psychiatrists. The problems of educational and vocational 
guidance come under the psychologists and educationists respectively. Educational 

+3 guidance and vocational guidance are inter-related, one embraces the other. The 
secondary education commission has put more importance on these two problems. 
Educational guidance is to be given at the IX standard and vocational guidance 
at the school leaving stage. 

For the educational guidance in view of the diversified courses, the author 
suggests one general abstract intelligence test Terman-Merrill form ‘M’ and specific 
aptitude tests: mechanical aptitude test (Bennett type), Commercial aptitude test 
(Minnesota type), Scientific aptitude test and a test of Humanities. These four are 
the main diversified subjects which are going to be implemented very soon into 
Multipurpose and higher Secondary schools. Tests of Temperament and Interest 
Inventories are not likely to be useful at this stage owing to imperfection in mental 
maturity. The author suggests the use of the whole battery of tests at the school 
leaving stage. He suggests for experimental purpose the following tests and 
inventories for Vocational guidance. 

(1) Intelligence (abstract) :—Terman Merrill form ‘M’ for group administra- 
x tion. 
; (2) Intelligence (Concrete) :—(i) Dr. G. Bose’s group passalong. 
Block design for group administration. 
(3) Special aptitudes :—(i) Mechanical aptitude (Bennett type). 
aptit zett). 5 
(4) Trae si Shen G. Bose’s Personality Schedule. (ii) Bernreuter’s 
Personality Inventry. 
(5) Interest :—Thurstone Interest Inventory. ; 
(6) Achievement :—(i) School marks, or eee records. 
7) Interview :—One Scheduled Interview Biani. 
o Medical examination :—Health report obtained from the school. 
The above method will be a screening one. 


Vocational Guidance in India, 


(ii) Kohs? 


(ii) Manual 


3. Pror. DURGANAND SINHA (Patna) : : é 
vocational guidance in India have been 


Certai cted with ; 
Sain pese Gore e scale unemployment, which our country 


discussed. It is contended that larg 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 


184 Proc. 43rd Ind. Sc. Cong.: Part IV 


faces, stands in the way of the successful programme of vocational ; guidance, 
With too few jobs going, vocational guidance carry little meaning, and is of very 
limited benefit to the individual. The situation is made worse by the fact that 
very often recruitment to various employments are not made on the basis of merit, 
aptitude and training. : 

Certain studies made at the Institute of Psychological Research and Service, 
Patna, indicate that vocational preference in young men, as also the choice of 
subjects for a study to a considerable extent depend upon parental and family 
pressure, traditional ideas about status and prestige connected with them, and an 
expectation of earning and promotions. Moreover, our young men have been 
found to have a very limited range of occupational preference, and many at least, 
during the college days, have no specific aim in view. 

Keeping these factors in mind, the author discusses the role of vocational 
guidance in this country, and feels that it should be more in the nature of providing 
occupational information. Full details about the jobs, their nature, conditions of 
work, hazards and danger, salary, prospects and promotions, prestige and status, 
qualities and qualifications required, as also periodic survey of employiment train- 
ing for each vocations should be easily available. A national register of occupa- 
tions should be compiled for helping individuals in making vocational choice. 
Such a survey should form an integral part of bureau of vocational guidance and 
employment exchange. Similer service should also be provided by universities 
and schools for aiding the youth of the country in choosing proper courses. 
Vocational Psychologists, however, can influence the choice by helping the indivi- 
dual to get an inkling into his aptitudes. In the last analysis it amounts to “‘self- 
guidance” to the individuals. 


4. SHRI N. L. DOSAJH (Jullundur): The Place of projective Techniques in Guid- 
ance and Counselling, 


The paper attempts to show how for proper guidance, the knowledge of the 


emotional aspects of the personality of the counselee is very essential. The paper 
: also discusses the use of projective techniques for uncovering this aspect of the 
personality. The conclusion arrived at, is that for a good programme of counselling 
both the feelings and the attitudes of the counselee should be taken into considera- 


THE INDIAN APPROACH TO PSYCHOLOGY 
1, Dr. AMALENDU BAGCHI (Jalpaiguri) : 


This paper gives a short treatise of various phenomena of mind according to 
Indian Psychology.. 

1. “A search for ‘Panchshila’ in the psychological studies of India and 

the West. i 


The philosophic approach of Vedānta. 

The approaches of Gautama, the logician, and Kanada, the physicist... 
no psycho-physics—all introspective psychology—the introspection of a 
Yogin—various arguments of Nyaya-vaisesika refuting contentions of 


Carvaka, the materialist, and modern behaviourists—Kanada’s mental 
chemistry. : : i 


Mind is feeling enlivening the condition-reflex—two kinds of feelings 
envisaged in Indian aesthetics—passing feelings based on bio-chemical 
activities studied in Ayurveda and permanent feelings underlying all 
sensory-motor activities—eight permanent feelings resolved into four, 
parallel to the four ‘kleSa’-s of Yoga, which again resolye into one basic 


‘asmita’ or ego-instinet, parallel to the modern biological standpoint 
in psychology. 


oN 
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5. A turn into the Samkhya 
6. Kapila’s ego-psychology. 

7. The.ego-psychology is a triangular gestalt-psychology, 
5 A 


The three angles of the ego-triangle are sattva or conscio t 

| unconscious, and rajas or dynamism. l imag 

| 9. Diagramatic representation of the ego-triangle. 

l 10. How Patanjali envisages working out ch 
called ‘karmāśaya’, of individuals. 


-Yoga-system of Kapila and Patanjali. 


anges in the basic type-gestalts, 


f 2. SERI N. K. DASGUPTA (Santiniketan): The Role of Consciousness in Psycho- 
l logy with Special References to Indian Approach. 


Since Descartes Psychology became the science of consciousness, Freud has 
brought consciousness to the lime light giving new and extensive meaning to it. 
This has uncovered many secrets of human nature, 
Dream analysis, at the hands of Psycho-analysts, has revealed many deep- 
rooted and interesting information about the nether region of our mind. Here 
Indian Psychology has gone far ahead. Much deeper layers of unconscious mind 
have been explored. According to Shri Aurobindo dreams may be of two types, — 
Sub-conscious and Sub-liminal. The -investigation of the Western Psychology is 
confined into the former and has not yet touched even the fringe of the latter, 
The Sub-liminal dreams are much more significant and powerful in influencing 
human life and offer a challenge to modern Psychology. 
| Freud has explored the lower region of the surface mind, but that, too, in 
fragments only. Jung’s researches have gone further ahead. Indian Psychology 
n speaks of a higher consciousness, namely, Super-consciousness, which is not only 
far more extensive and comprehensive, but also illuminating and powerful. 
Transformation, a Super-conscious force, is more powerful process than sublimation. 
According to Shri Aurobindo Consciousness is the essential reality, the funda- 
mental principle of the whole universe. From Matter to Spirit there is but one 
indivisible consciousness. 


-=e 


3. N. VEDAMANI MANUEL (Madras): Indian Psychology as Revealed in Tamil 
Literature. 

Ancient literature discloses valuable symbolisms and discusses the fundamental 
problems of the mind. Tolkāppian (written before 1000 B.C.), Tirukkural, and 
other ancient Tamil works have been consulted. , 

Tolkappiam recognises that mental states have to be inferred. It describes 
8 emotions. A four-fold classification—object, cognition, emotion, and response— 
is made. : 

x Excess of any emotion and even the usual amount of certain emotions are bad. 
f Love-sentiments are life-principle in man. Character is both internal and external. 
; Will-power is one’s wealth. fi v 

Dreams express mental conflicts, plans, illusions, compensations and propheds 
utterances. They offer release, presuppose sensory experience and use symbolisms. 
Waking life too is temporary like dreams. 

Mental conflict is expressed in slips, self-adi 
tion. Ul, or fate is something like personal-racial unconscious. 


foreseen and compulsive. ivi 
Both heredity and environment are essential for development. Individual 


differences and differences between the sexes are recognised. aoe 
Means “digging? the water-spring of the child’s mind. Sense ener E, means 
to knowledge; but perceptual knowledge is limited and omy 1a oa r : a i 

The early works assume that life is pleasant. PARR ek ee i Ween 
life is more prominent. Liberation can be abiained Suess ae 


discipline and Grace, 


dmotion, projection and compensa- 
Its action is un- 


CC-0. In Public Domain. Gurukul Kangri Collection, Haridwar 


Digitized by Arya Samaj Foundation Chennai and eGangotri 
186 Proc. 43rd Ind, Sc. Cong.: Part IV 
PROBLEMS IN EXPERIMENTAL EDUCATION WITH SPECIAL 
REFERENCE TO MATHEMATICS 


i. DR, NIROD MUKHERJEE (Gauhati). 


In the opening chapter of his Experimental Education, Rusk not only had 
expressed his confidence in this subject as “without doubt an independent science” 
but optimistically adhered to the belief that it would continue to dictate its own 
problems to psychology instead of remaining an appandage to experimental 
psychology. But the four decades that have passed since publication of this book 
we are ruefully reminded that the joy perhaps was somewhat premature. And, 
the reasons are not far to seek. Psychology for its progress demands thorough 
grounding among the workers in this subject in physiology, biology, anthropology 
and statistics and, also, rudiments of philosophy. Experimental education demands 
additional knowledge of teaching the young in the school situation. Consequently 
we do not get a plethora of Ballards and Burts. 

Things are unhappily much worse in this country. The writer has come 
across numerous teachers in education and psychology who are prone to accept 
Experimental Education as an embarrassing offspring of Educational Psychology 
breathing for space in the already overcrowded field of psychologies. It is but 
natural. In a country where half of the school teachers have entered the profes- 


sion without any prior training of formal nature to expect them to contribute. 


towards the progress of this comparatively new science would be futile. Let us 
recall what Myers had said half a century ago in connexion with psychology: “I 
want to protest as strongly as I can against the notion that any useful purpose 
can be served,.... by collecting masses of psychological data with the help 
of an army of untrained observers.” Word for word the statement is applicable 


.to Experimental Education. 


To my mind we should now make vigorous attempts to make the utility of this 
subject known among the teachers distinguishing it from the allied subjects; for 
this purpose I believe this Section of the Indian Science Congress could be used 
most suitably. Let us consider a concrete case. 

In order to master any scientific subject, fundamental or applied, knowledge 
of mathematics remains an unquestionable essentiality. More specifically, the role 
of mathematics as a curricular subject continues to grow in importance in the 
present social set up in this country when the educational apparatus is being 
steadily geared to the national progress. Against this background one looks in 
dismay at the falling standard (or norm?) in the pupil acquirement in mathematics. 
Some investigations lately made offer us an unsavoury indication that at the matri- 
culation level this subject is fast turning into the worst ‘killer’. To lay the blame 
at the doors of pupil may give breathing space to those responsible in teaching 
but would hardly offer any plausible solution to the vexing problem. Mathematics 
per se like grammar and unlike literature or geography has little attraction to 
offer in the emotional sector of learning; the intellectual segment practically covers 
the whole subject. Consequently it remains one of those subjects which requires 
not only maximum guidance but, also, efficient guidance, This is possible only 
when we possess a clear knowledge of regarding the technique of teaching of the 
subject pant from the knowledge in the subject itself, As it stands today, this 
requirement is not quite fulfilled. In this paper attempts Haye been made to lay 


Ne a of those principles in the teaching of mathematics made comparatively 
recently, í i : 
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